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ADVERTISEMENT. 


The  publications  of  the  National  Museum  consist  of  two  series: 
Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  of  publication  for  newly-acquired 
facts  in  biology,  anthropology,  and  geology,  descriptions  of  new  forms 
of  animals  and  plants  acquired  by  the  National  Museum,  discussions 
of  nomenclature,  etc.  A  volume  is  issued  annually  for  distribution  to 
libraries,  while  in  view  of  the  importance  to  science  of  the  prompt 
publication  of  descriptions  of  new  species,  a  limited  edition  of  each 
paper  is  printed  in  pamphlet  form  in  advance. 

The  present  volume  is  the  twenty -third  of  the  series. 

The  Bulletin,  publication  of  which  was  begun  in  1876,  is  a  series  of 
elaborate  papers,  issued  separately  and  based  for  the  most  part  upon 
collections  in  the  National  Museum.  They  are  monographic  in  scope, 
and  are  devoted  principally  to  the  discussion  of  large  zoological 
groups,  bibliographies  of  eminent  naturalists,  reports  of  expedi- 
tions, etc. 

A  quarto  form  of  the  Bulletin,  known  as  the  "Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

The  Annual  Report  of  the  National  Museum  (being  the  second  vol- 
ume of  the  Smithsonian  Report)  contains  papers  chiefly  of  an  ethno- 
logical character,  describing  collections  in  the  National  Museum. 

Papers  intended  for  publication  by  the  National  Museum  are  usually 
referred  to  an  advisory  committee,  composed  as  follows:  Frederick 
W.  True  (chairman),  William  H.  Holmes,  George  P.  Merrill,  James 
E.  Benedict,  Otis  T.  Mason,  Leonhard  Stejneger,  Lester  F.  Ward, 
and  Marcus  Benjamin  (editor). 

S.  P.  Langley, 
Secretary  of  the  Smithsonian  Institution. 
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ERRATA. 

Page  761.  The  generic  name  Chcumias,  proposed  in  these  Proceedings  for  a  genus  of 
gobioid  fishes,  is  preoccupied  by  ChxjLgmias  Ashmead,  a  genus  of  Ichneu- 
mon iiisects,  proposed  somewhat  earlier  in  the  same  Proceedings.  For 
the  genus  of  fishes  typified  by  Chaamias  misakius  the  name  Chasynichthys 
Jordan  and  Snyder  may  be  substituted. 

Page  908.  The  generic  name  Melanostoma  is  twice  preoccupied.  Dr.  Giinther  (Deep 
Sea  Fishes  of  the  Challenger,  XXII,  p.  16,  1887)  has  substituted  for  it 
the  name  Synagropat.  The  Japanese  species  should  therefore  stand  as 
Synagrop9  japonic<t. 
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CLASSIFICATION  OF  THE  ICHNEUMON  FLIES,  OR  THE 
SUPERFAMILY  ICHNEUMONOIDEA. 


By  William  H.  Ashmead, 

AssiManl  Curator,  Divinon  of  Insects. 


The  characten  common  to  gmcm  give  those  of  the  higher  groups;  the  orders  ofnd  their  common  characters 
eominiu:  tojorm  those  qffhe  dosses.  It  depends^  thert^ore,  upon  every  dassifier  how  Jar  he  vnU  proceed 
in  Kpctration  <md  svbdivieion.  Indeed,  much  difference  qf  opinion  exists  upon  the  determination  qf  the 
groups  between  the  species  and  the  order  ^  whence  ha^ee  arisen  the  several  definitions  of  subgenus,  genus, 
and  tribe.  In  fact,  opinions  will  never  harmonize  upon  the  claims  of  genera,  because  no  universal  prin- 
ciple for  the  structure  qf  genera  in  any  artificial  stJ>divi9ion  can  be  given.  This  principle  is  in  itself 
exceedingly  capricious,  and  if  one  maintains  thus  far  a  genus  extends,  and  another  thus  far,  both  are 
certainly  rights  if  only  every  group,  which  they  di^nguish  as  genera,  is  distinguished  by  similar  and 
exdutive  characters.    Bmmeister. 

The  pertinency  of  this  quotation  from  one  of  the  great  masters  of 
the  science  of  entomology  will  be  better  understood  and  appreciated 
when  the  body  of  this  work  is  examined  and  it  is  found  that  no  less 
than  eleven  hundred  and  forty  genera^  or  more,  have  been  recognized 
and  tabulated,  although  when  Burmeister  penned  the  above  lines,  in 
1835,  the  Ichneumonoidea  contained  only  about  one  hundred  and  nine 
genera.  If  we  go  back  to  the  early  days  of  Burmeister,  we  find, 
too,  that  authorities  differed  as  to  the  value  and  utility  of  some  of 
these  genera,  just  as  they  differ  to-day.  In  my  tables,  therefore,  there 
will  be  found  many  genera  which  by  some  eminent  living  hjmienop- 
terologists  are  thought  to  be  of  no  value,  but  which  the  writer,  on 
the  contrary,  holds  to  be  good  and  distinct — a  difference  of  opinion 
that  time  alone  can  settle. 

Very  few  persons  have  given  any  attention  to  these  insects,  and  the 
necessity  for  these  fine  subgeneric  and  tribal  divisions  is  evidently 
apparent  to  only  a  few  active  workers.  The  great  majority  of  the 
workers  in  other  groups  seem  totally  ignorant  of  this  vast  complex,  or 
at  least  have  no  conception  of  its  immensity  or  the  difficulties  encoun- 
tered in  studying  and  identifying  material  belonging  to  it  derived 
from  different  parts  of  the  world. 

The  writer  has  now  been  studying  the  Hymenoptera  for  twenty-five 
years,  and  much  of  this  time  has  been  devoted  specially  to  studies  in 
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the  Parasitica — the  Proctotrypoidea,  Cynipoidea,  Chalcidoidea,  and 
for  the  past  ten  years  or  more,  to  studie8  in  the  lehneumonoidea.  Hr 
has  had  material  for  examination  from  all  parts  of  the  world,  and  hope\ 
in  the  tables  he  is  now  publrshing,  to  place  the  families,  subfamilie\ 
tribes,  and  genera  on  a  better  foundation,  thus  enabling  students  t 
avoid  many  of  the  difficulties  he  himself  encountered,  to  create  ai 
interest  in  their  collecting,  and  to  stimulate  their  systematic  study. 

The  first  systematist  to  fully  appreciate  the  immensity  of  this  coe^ 
plex,  to  bring  order  out  of  confasion,  and  to  lay  a  safe  foundatia 
for  its  study  and  classification,  was  Dr.  Arnold  FOrster,  of  AachcL 
Germany,  who  accomplished  this  great  work  in  two  contributioDj 
entitled  Synopsis  der  Familien  und  Gattungen  der  Braconen,  pu^^ 
lished  in  1862,  and  Synopsis  der  Familien  und  Gattungen  der  Icl: 
neumonen,  published  in  1868. 

My  own  work  in  this  superfamily  is  based  almost  entirely  u^Kt 
that  of  FOrster's,  and  it  is  scarcely  necessary  for  me  to  state  that  wilt 
out  his  contributions  for  my  guide  the  present  work  would  hav* 
been  almost  impossible. 

The  more  I  study  FOrster's  works  on  the  parasitic  Hymenopten. 
the  greater  is  my  admiration  for  him  and  his  work,  and  it  was  wiu 
the  utmost  astonishment  I  found  that  these  important  contributio& 
had  remained  so  long  neglected,  unappreciated,  and,  until  within  con 
paratively  recent  years,  almost  totally  ignored  by  American  an 
European  students. 

Dr.  FOrster  went  too  far  in  calling  his  groups  families,  but  in  tb* 
majorit}'  of  cases  these  so-called  families  represented  natural  groui>\ 
and  as  such  ought  to  have  been  sooner  recognized.  His  groups  in  tb 
famil}^  BraconidcB  have  been  recognized  in  most  cases  as  subfamilie 
by  the  Rev.  T.  A.  Marshall,  in  his  monogmphs  of  the  European  specie- 
while  in  the  present  work  I  have  recognized  his  so-called  families  d 
the  Ichnturrumidce  as  either  equivalent  to  subfamilies  or  tribes. 

In  order  that  the  position  of  this  immense  complex  in  the  ord6 
Hymenoptera  may  be  thoroughly  understood,  I  reproduce  here  a  co: 
rected  table  of  the  Superfamilies: 

TABLE   OF  8UPERFAMILIES.* 

Suborder  I.  Heterophaga.     Abdomen  petiolate  or  subpetiolate,  never  broadly  sessil 

larv?e  apodoiis. 
*  Hypopygium  entire,  and  cloeely  united  with  the  pygidium,  the  sting  or  ovipc 
itor  when  present  always  issuing  from  the  tip  of  ti 
abdomen. 

*The  numbering  of  the  superfamilies  and  families  in  this  paper  conform  to 
scheme  of  arrangement  of  the  whole  order  Hymenoptera,  as  propose<l  by  the  writ 
in  John  B.  Smith's  Insects  of  New  Jersey,  Trenton,  1900,  i)p.  500-613.  Tables'  1 
the  recognition  of  the  94  families  into  which  the  order  is  now  divided  will  be  giv 
at  the  end  of  this  work. 
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a.  Pronotum  not  extending  back  to  the  tegulae;  trochanter  one-joirUed. 

b.  Hind  tarsi  dilated  or  thickened;  pubescence  of  head  and  thorax 
feathery  oi  plumose.  Sui)erfamily  I.  APOIDEA. 

hb.  Hind  tarsi  slender,  not  dilated  or  thickened;  pubescence  of  head 
and  thorax  simple,  not  plumose. 

Superfamily  II.  SPHECOIDEA. 
aa,  Pronotum  extending  back  to  the  tegulse,  or  the  latter  absent, 
c.  Trochanters  always  on€Joiii/<'rf. 

rf.  Abdomen  variable,  rarely  twice  longer  than  the  head  and  tho- 
rax united,  most  frequently  much  shorter;  hind  tibise  in 
female  neither  inflated  nor  strongly  constricted  at  base. 
Petiole  or  first  segment  of  abdomen  simple,  without  a  scale 
or  node;  winged  forms  mth  well  developed  tegulie. 

Superfamily  III.  VESPOIDEA. 

Petiole  or  first  segment  of  abdomen  with  one  or  two  scales  or 

nodes;  winged  forms  without  or  with  very  imperfectly 

formed  t^ulse.      Superfamily  IV.   FORMICOIDEA. 

dd.  Abdomen  in  female  greatly  elongated,  several  times  longer 

than  the  head  and  thorax  united,  the  segments  con- 

stricteil  at  sutures  and  flexible;  hind  tibise  in  female 

•  inflated  and  strongly  constricted  at  base;  abdomen  in 

male  not  especially  long,  clavate.     ( Pelecinidse. ) 

Superfamily  V.  PROCTOTRYPOIDEA  (part). 
cc.  Trochanters  two-jointed. 

Mandibles  large,  4-dentate;  hind  wings  vnth  a  distinct  venation, 
with  two  basal  cells  and  a  radius.     (Trigonalidse.) 

Superfamily  III.  VESPOIDEA  (part). 
Mandibles  never  very  large  nor  4-dentate,  either  simple  or 
bidentate,  or  at  the  most  3-dentate;  hind  wings  without  a  dis- 
tinct A'enation,  or  at  most  and  rarely  with  only  one  basal  cell, 
the  radius  always  absent. 

Superfamily  V.  PROCTOTRYPOIDEA. 
*  *  Hypopygium  divided  or  never  united  closely  with  the  pygidium,  the  oviposi- 
tor issuing  some  distance  before  the  tip  of  the  abdomen;  trochanters  always 
tujo-jointed. 

d.  Front  wings  always  without  a  stigma,  the  marginal  vein,  if 

present,  linear  never  laiige  or  stigmated;  abdomen  with 

the  ventral  segment  hard  and  chitinous,  without  a  fold. 

e,  Pronotum  extending  back  to  the  tegulae;   front  wings 

with  a  marginal  and  basal  cell,  either  complete  or 

incomplete;  antennae  straight,  not  elbowed. 

Superfamily  VI.  CYNIPOIDEA. 
ee.  Pronotum  not  extending  back  to  the  tegulae;  front  wings 
with  neither  a  marginal  cell  nor  a  distinct  basal  cell, 
the  latter,  if  at  all  indicated,  usually  poorly  defined  ])y 
hyaline  A'eins  visible  only  by  transmitted  light;  hind 
wingB  without  a  basal  cell;  antennae  elbowed. 

Superfamily  VII.  CHALCIDOIDEA. 
dd.  Front  wings  with  a  stigma,  the  marginal  vein  uj'ually  large 
or  stigmated  (rarely  linear  in  some  Alysiidae);  alxlomen 
with  the  ventral  segments  most  frequently  soft  and  mem- 
branous, with  a  fold  (rarely  hard  and  chitinous  without  a 
io\djEi'aniidieBxidAgriotyj)ida:')  ;  pronotum  always  extend- 
ing back  to  the  tegula^;  antennae  straight,  not  elbowed. 
Superfamily  VIII.  ICHNEUMONOIDEA. 
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Suborder  II.  Phytophaga.     Abdomen  broadly  sessile;  larvae  wiih  legs;  trochanta 
two- jointed. 

Anterior  tibite  with  only  one  apical  spur Superfamily  IX.  SIRIOOIDEi 

Anterior  tibiae  with  tiDo  apical  spurs Superfamily  X.  TENTH REDINOLDEi 


CLASSIFICATION. 


Superfkiiiily  VIII.    ICHNETTMONOIDEwA.. 

This  ^roup  ha«  in  the  past  received  the  followinj^  names: 

1744.  Ichneumon  hisvxva  (part),  Syst.  Natur.,  4th  ed. 

1807.  Pupophaga  Latreillk  (part) ,  Gen.  Crust,  et  Ins.,  Ill,  p.  249. 

1809.  IchneumonideSy  Family  IV,  Latreille,  Fam.  Natur.  du  R^gne  anim.,  p.  4b 

1823.  EniomoliUa,  Dlmeril  (part),  CJonsider.  g^n^r.  sur  1.  classe  d.  Ins.,  p.  22ft 

1837.  ParagUica,  Hartio  (part),  Wiegmann's  Archiv.,  I,  p.  158. 

1840.  EntomophagQy  Div.  I,  Spiculifera,  Wbstwood  (part),  Intro.  Mod.  Cla 

In8.,IIvp.83. 
1899.  Ichnetxmonoidea,  Superfamily  VIII,  Ashmead,  Jour.  N.  Y.  Ent  Soc.,  M 

p.  47. 

No  one,  1  think,  who  will  make  use  of  the  above  table  of  superfaioi 
lies,  can  fail  to  place  correctly  any  parasitic  wasp  belonging  to  ti 
superfamily. 

It  is  unquestionably  the  largest  and  most  extensive  complex  in  t 
order  Hymenoptera,  with  passibly  the  exception  of  the  Chalcidoide 
and  is  composed  of  a  vast  number  of  minor  groups,  representing  he 
dreds  of  genera  and  many  thousand  species. 

Not  less  than  a  million  species  will  be  found  existing  on  the  ^loh 
although  the  known  or  described  species  do  not  yet  reach  much  ov? 
10,000. 

Unlike  some  species,  in  others  of  these  great  complexes,  all,  wic 
out  a  single  exception,  are  genuine  parasites,  and  destroy  or  devo;; 
the  eggs,  larv«,  pupae,  or  imagoes  of  other  insects;  scarcely  a  singi 
order  of  insects  is  free  from  their  attacks,  and  even  relatives  in  tha 
own  order  and  family  are  devoured  by  them. 

The  group,  therefore,  taken  as  a  whole,  is  of  the  greatest  econoK 
importance,  since  the  vast  majority  of  the  species  composing  it  a: 
beneficial  to  man.  No  other  group  of  insects  has  a  more  import* 
role  in  the  economy  of  nature. 

It  is  composed  of  innumerable  species  of  the  greatest  variety 
shape  and  size,  from  the  most  minute  or  microscopic  size,  measuri 
scarcely  a  millimeter  in  length,  to  forms  that  attain  an  inch,  an  in 
and  a  half,  or  even  two  inches  or  more  in  length,  and  with  or  withou 
prominently  exseiled  ovipositor,  the  ovipositor  sometimes  attaini 
a  length  of  four  or  five  inches,  and  the  group  is  in  consequence  one 
the  most  difficult  and  perplexing  to  classify. 

The  fauna  of  no  single  country  is  yet  thoroughly  known  and  c 
private  and  public  collections  are  crowded  with  undescribed  fornii?!. 
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Up  to  the  present  time  no  general  work  on  the  group  has  been  pub- 
lished, and  this  contribution  is  the  first  effort  made  to  classify  the 
group  as  a  whole  or  to  bring  together  in  systematic  order,  or  in  tabu- 
UiF  form,  the  families,  subfamilies,  tribes,  and  the  described  genera  of 
the  world. 

The  author,  although  familiar  with  all  of  the  groups  and  with  most 
of  the  genera,  has  in  some  cases  been  compelled  to  rely  upon  descrip- 
tions for  placing  certain  of  the  genera.  The  work,  therefore,  must  be 
imperfect  in  some  particulars,  but  he  hopes  for  it  a  kindly  reception, 
and  trusts  it  will  not  only  stimulate  the  collecting  of  these  important 
insects,  but  that  it  will  afford  an  aid  and  a  guide  for  future  study. 

The  families  recognized  may  be  distinguished  by  the  use  of  the  fol- 
lowing table: 

TABLE  OF   FAMILIES. 

WinglesB  forms 7 

Winged  forms 2 

2.  Costal  and  subcostal  veins  confluent,  extending  close  together,  side  by  side, 

the  costal  cell  therefore  absent 3 

Costal  and  subcostal  veins  separated,  a  space  between,  the  costal  cell  therefore 
present,  distinct. 

Abdomen  inserted  normally,  sessile  or  subsessile,  or  the  first  segment 
long,  petioliform;  front  wings  with  only  one  recurrent  nervnire;  head 
most  frequently  globose  and  usually  tuberculous 6 

Abdomen  petiolated,  inserted  upon  the  dorsum  of  the  metathorax,  the 
body  of  same  usually  strongly  compressed;  front  wings  with  one  or 
two  recurrent  nervures,  more  rarely  with  none;  head  variable  but 
never  globose  nor  tuberculous;  antennae  13-14  jointed,  inserted  either 
just  above  the  clypeus  or  far  above  it  on  the  middle  of  the  face. 

Family  LXXIV.  Evaniid^. 

3.  Front  wings  with  two  recurrent  nervures  (the  second  recurrent  absent  only 

in  the  genus  Pharsalia  Cresson) 4 

Front  wings  with  only  one  recurrent  nervure  or  with  none 5 

4.  First  cubital  and  first  discoidal  cells  always  confluent;  abdominal  segments 

2-3  usually  flexible,  rarely  connate;  mandibles  attached  nonnally. 
Ventral  abdominal  segments  hard  and  chitinous,  without  a  fold;  dorsal 
segments  2  and  3  connate,  not  flexible;  scutellum  spined. 

Family  LXXV.  AoRiOTypiDiE. 
Ventral  abdominal  segments  soft  and  membranous,  usually  with  a  fold; 
dorsal  segments  2  and  3  flexible;  scutellum  rarely  spined. 

Family  LXXVI.  Ichneumoxidje. 
First  cubital  and  first  discoidal  cells  separated,  distinct,  not  confluent;  man- 
dibles attached  abnormally,  the  tips  turned  outwardly  and  not  meet- 
ing when  closed Family  LXXVII.  Aly8iid,i5:. 

5.  Mandibles  attached  abnormally,  the  tips  turned  outwardly,  not  meeting  when 

closed Family  LXXVII.  Alysiid^. 

Mandibles  attached  normally. 

Abdominal  segments  2  and  3  most  frequently  rigid,  connate,  not  flexible; 
if  not  rigid,  then  all  the  segments  are  flexible;  abdomen  never  greatly 
elongate  and  strongly  compressed;  first  cubital  and  first  discoidal 
cells,  although  not  always,  most  frequently  distinct  and  separated. 

Family  LXXVIII.  BaACONiDiE. 
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Abdominal  segments  2  and  3  flexible,  the  abdomen  very  elongate,  nai^ 
row,  and  strongly  compressed;  first  cubital  and  first  discoidal  dells 
always  con  fluent.     (Pharsalia  Cresson . ) 

Family  LXXVI.  IcHNEUMOXiDi 

6.  Antennte  inserteil  close  to  the  clypeus;  hind  femora  most  frequently  swollen, 

and  usually,  but  not  always,  toothed  beneath. 

Family  LXXIX.  Stephaxidjb. 

7.  Mandibles  attached  abnormally,  the  tips  turned  outwardly  and  not  meeting 

when  closed Alysiidje. 

Mandibles  attached  normally,  the  mandibles  when  closed  meeting  or  croeeing 
each  other. 

Abdominal  s^ments  2  and  3  flexible Ichneumonidjk. 

Abdominal  segments  2  and  3  rigid,  connate,  not  flexible Bracoxidjb. 

All  abdominal  segments  flexible  (Aphidinse) BRACONiDiE  (part). 

Family  LXXIV.  EVANIID^. 

1802.  EraniaUs  Latreille,  Hist.  Nat.  Cms.  et  Ins.,  Ill,  p.  328. 

1815.  Emnxdes  Le.\ch  (part),  Edinb.  Encyc,  IX,  p.  142. 

1838.  Evuniadx,  Family  I,  Haliday,  Ent.  Mag.,  V,  p.  212. 

1839.  EvaniadXy  Family  8,  Haliday,  Hym.  Synop.,  p.  ii. 

1839.  Shuckard,  Newman's  Entomologist,  I,  p.  120. 

1840.  Evaniidpej  Family  2,  Westwood,  Intro.  Mod.  Class  Ins.,  II,  p.  124. 
1883.  Evaniales  Thomson,  Opus.  Ent.,  IX,  p.  844. 

1887.  Evaniidx  Cresson,  Syn.  Hym.  North  America,  p.  36. 
1889.  ScHLETTERER,  Ann.  k.  k.  Naturh.  Hofmus.,  IV,  p.  115. 

1900.  Evaniidtey  Family  LXXIV,  Ashmead,  Smith's  Insects  of  New  Jersey,  p. 
563. 

This  family  is  readily  distinguished  from  all  the  others  by  the  attach- 
ment of  the  abdomen.  The  abdomen  is,  as  a  iiile,  strongly  compressed, 
petiolate,  and  attached  to  the  dorsum  of  the  metathorax,  either  just 
back  of  the  scutellum  or  posteriorly  upon  or  near  the  superior  margin 
of  the  truncature,  but  never  normally  at  apex,  between  the  hind  coxie, 
as  in  all  other  ichneumonids,  with  but  two  or  three  exceptions.  It  is 
further  distinguished  from  all  the  other  families,  except  the  Stephanidm^ 
by  having  a  distinct  costal  cell  in  the  front  wings,  the  costal  and  sub- 
costal veins,  unlike  other  ichneumonids,  being  distinctly  separated. 

The  family  is  usuall}^  divided  into  two  subfamilies,  but  I  have  here 
recognized  three  major  groups,  separable  upon  good  structural  char- 
acters, and  further  supported  by  their  economy  or  different  habits  of 
the  species  composing  them. 

These  three  subfamilies  may  be  easih"  recognized  by  the  aid  of  the 
following  table: 

TABLE  OP  SUBFAMILIES. 

Antenna*  inserted  far  anteriorly  just  above  the  clypeus 2 

Antenna^  inserted  far  alfove  the  clyiHJus  ow,  or  very  near  the  middle  of  the  face. 

Front  wings  without  or  at  most  with  only  one  recurrent  nervure;  venation  in 
hind  wings  wanting  or  indistinct,  withont  a  median  cell. 
Pronotum  very  short,  transverse  linear  and  aV)ruptly  truncate  anteriorly; 
abdomen  attached  by  a  petiole  to  the  superior  margin  of  the  metatho- 
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racic  truncature,  remote  from  the  scutellum,  the  body  s 
pressed,  the  ovipositor  not  or  at  most  subexserted;  head 
above  transverse,  the  temples  never  very  broad. 

Subfamily 
Pronotum  elongate,  conical,  never  transverse  linear,  abdome 
the  base  of  the  metanotum  just  behind  the  scutellum, 
long,  usually  long,  sickle-shaped,  compressed;  the  ovip< 
always  strongly  exserted;  head  viewed  from  above  sul 
obtrapezoidal,  the  temples  oblique  but  very  broad  or  broa< 

globose Subfamily  II.  gasti 

2.  Front  wings  most  frequently  with  two  recurrent  nervures,  the  secc 
subobsolete,  rarely  wholly  absent;  hind  wings  with  a  d: 
cell;  abdomen  clavate,  not  strongly  compressed,  theovipo 

Subfamily  I] 

Subfkmily  I.    EV-A^NIINJE. 
1900.     Evaniinsey  Subfamily  II,  Ashmead,  Smith's  Insects  of  New  . 

The  position  of  the  antennse,  the  venation  of  the  fron 
wings,  as  well  as  the  shape  of  the  abdomen,  readily  disti 
group  from  the  AulacirKB^  while  from  the  Gasteruptioni 
onee  separated  by  the  shape  of  the  head,  the  very  short  tr 
notum,  and  the  short,  strongly  compressed,  hatchet-shap 
and  its  attachment  to  the  metathorax. 

All  the  species  falling  in  the  subfamily  are  parasitic  in 
cockroaches.  Evania  appendigaster  Linnaeus,  a  species 
distributed  to  all  parts  of  the  world,  has  been  frequently 
the  eggs  of  these  insects.  In  Florida  I  have  reared  it  f re 
of  Periplaneta  americana  Linnaeus  and  P.  austy^alasice  Fj 
have  also  a  specimen  of  llyptia  dorsalw  Westwood,  br 
Weed,  in  Mississippi,  from  the  eggs  of  Ischioptera  pe 
De  Geer. 

Only  two  genera  are  known,  distinguished  as  follows: 

TABLE  OF  GENERA. 

Front  wings  without  a  marginal  cell  and  also  wUhjoxd  cubital  and  discoid 

(1)  ^ 
Front  wings  xcith  a  marginal  cell  and  also  with  one  or  two  discoidal  cell 

(2)  Em\ 

Subfkxnily  II.    a--A.STH:iiXJI>TION'IN-.aE. 

This  group,  or  subfamily,  is  at  once  separated  from  th 
b3^  the  insertion  of  the  antennae,  the  venation  of  front  wii 
the  attachment  of  the  abdomen,  which  is  joined  to  the  meta 
behind  the  scutellum. 

It  approaches  nearest  to  the  Evaniince^  but  is  easily  separ 
quite  different  shaped  head,  which  is  long,  obtrapezoidal, 
from  above;  by  the  very  long  conical  pronotum;  by  th( 
which  is  very  long,  narrow,  and  strongly  compressed,  ai 
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differently,  and  by  the  shape  of  the  hind  legs,  which  differ  decidedly 
from  the  other  t\iro  subfamilies,  the  femora  being  shorter  and  thicker, 
the  tibiro  very  strongly  clavate,  while  the  basal  joint  of  the  tarsi  is 
stout,  and  as  long  or  a  little  longer  than  the  following  joints  united: 

The  habits  of  the  species,  too,  are  quite  different  from  the  others, 
since  all  whose  parasitism  is  known  have  been  bred  from  the  nests 
of  wasps  and  bees — Crah'o^  Philanthus^  Cetxeris^  Goryt^s^  Stixus^ 
Muvienes^  Odynems^  Sphecodes^  Prosopi^^  IlalicUi^,  Andrena^  etc. 

The  two  genera  falling  in  this  group  may  be  separated  as  follows: 

TABLE   OF  GENERA. 

Front  wings  without  a  distinct  venation,  at  most  with  only  slight  traces  of  a  venation, 
as  in  PeUdniis;  head  globose  and  deeply  excavated  anteriorly  above  for  the 
reception  of  the  scape (3)  Leptofaeims  Smith. 

Front  wings  with  a  distinct  venation;  head  large,  viewed  from  above  subtriangular 
or  obtrapezoidal,  the  temples  oblique,  broad;  no  excavation  anteriorly  for  the 
reception  of  the  scape (4)  Gasteruption  Latreille  =  Foenus  Fabricius. 

Subfkmily  III.  JLUJ^A.C1N.^:. 

1840-42.     Auladdie,  Family,  Shuckard  (part),  Newman's  Entomologist,  p.  121. 
1900.    AulacxTise,  Subfamily  I,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  563. 

This  group  was  first  recognized  by  W.  E.  Shuckard  as  above,  but 
he  incorrectly  included  as  components  of  it  Trigonalys  Westwood  and 
Lyeogastei*  Shuckard,  which  have  no  real  affinity^  with  it,  but  represent 
a  distinct  family  far  removed  from  any  family  belonging  in  this  series. 

The  Triganalid<B  are  now  placed  in  the  superfamih'  VespoidM 
between  the  Bethylidw  and  the  Sapygid<e, 

The  Auldcinw^  as  here  restricted,  are  easily  distinguished  from  the 
other  two  subfamilies  by  having  the  antennae  inserted  on  the  anterior 
margin  of  the  head,  just  above  the  clypeus,  by  the  quadrate  or  sub- 
globose  head,  and  by  the  venation  of  the  front  wings,  which  have 
usually  two  recurrent  nervures. 

The  abdomen,  too,  is  quite  different  from  the  other  groups,  being 
elongate,  clavate,  and  only  slightly  compressed. 

All  of  the  species  are  parasitic  on  the  larvae  o£  different  Coleoptera, 
those  belonging  to  the  family  Cei^amhycidw  being  particularly  subject 
to  their  attacks. 

Three  genera  have  been  recognized,  distinguishable  as  follows: 

TABLE   OF  GENERA. 

First  cubital  cell  receiving  the  first  recurrent  ners'ure  toward  the  middle;  hind 
coxae  swollen,  much  elongate,  and  prolonged  within  beyond  the  insertion  of 

the  trochanters (5)  Pammegischia  Provancher. 

First  cubital  cell  receiving  the  first  recurrent  nervure  at  or  near  the  tip,  or  inter- 
stitial with  the  first  transverse  cubitus;  hind  coxa  normal,  not  prolonged 
within. 

Claws  with  one  tooth  beneath (6)  Anhjcxi^  Jurine. 

Claws  with  three  or  more  teeth  beneath (7)  Pmtanlacus  Kieffer. 
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Family  LXXV.  AGRIOTYPID^ 

1832.  AgriotypuB  Walker,  Curtis  Brit.  Ent.,  IX,  pi.  389. 
1838.  AgriotypidiCf  Family  III,  Haliday,  Ent.  Mag.,V,  p. 
1868.  Agriotypoidx  FOrster,  Verh.  d.  naturh.  Ver.  pr.  Rh 
1884.  Agriotypidx  Bridgman  and  Fitch,  The  Entom.,  XV 

This  is  probably  one  of  the  most  interesting  fam 
family  Ichne^uiKynoidea^  not  only  on  account  of  its  ra 
peculiarities,  and  its  aquatic  habits,  but  also  on  accc 
resented,  up  to  the  present  time,  by  but  a  single  g 
species — the  Agriotypus  armatxvs  Walker. 

A  doubt  as  to  its  proper  position  in  this  gi-eat  < 
expressed  by  several  eminent  entomologists,  and  q 
David  Shai'p  has  suggested  its  close  relationship 
t^^pidw,  I  myself  have  long  had  doubts  as  to  its 
now,  after  a  careful  study  of  specimens  of  both  sex( 
defend  its  position  here,  the  only  character  at  va 
this  major  group  being  in  the  abdomen,  which  has  tl 
chitinous,  as  in  the  higher  Hymenoptera,  the  acidec 
All  its  other  characters  are,  however,  as  with  the  g 
nids  and  with  the  Braconids. 

The  trochanters  are  two  jointed ;  the  wings  and  their 
Ichneumonids,  the  costal  cell  being  absent,  the  subcos 
to  and  extending  parallel  with  the  costal  vein;  there 
nei*vures,  the  second  received  bej^ond  the  first  transvei 
cubital  and  first  discoidal  cells  confluent,  the  first  abs< 
being  absent;  there  are  two  basal  cells,  two  complete 
a  ehort  triangular  marginal  cell,  while  the  stigma  is 
the  hind  wings  have  a  distinct  venation,  the  submedit 
half  the  length  of  the  median,  the  subdiscoidal  nervun 
originating  from  the  transverse  median  nervure  a  little 

The  venter,  although  hard  and  chitinous  as  in  the  \ 
Proctotrypids,  has  the  ovipositor  subexserted,  issuii 
tip,  and  structurally  is  the  same  as  in  the  Ichneumonids 
In  the  male  the  external  claspers  are  unusually  long 
acter  sometimes  met  with  in  males  belonging  to  the  7 
Oj>hionin(B,  The  spined  scutellum  in  Agriotypiis  \i 
though  a  somewhat  similar  spined  scutellum  is  found  ir 

The  only  species,  Agriotypus  armatus  Walker,  is  u] 
the  European  fauna.  It  attacks  the  larvse  of  v 
Trichoptera  belonging  to  the  genera  Silo^  Goera^  1 
therium^  and  Odontoceimmi  and  has  been  observed  swi 
under  water  to  seek  its  prey. 

Generic-characters  same  as  family (1)  Agriotypm  Walker  = 

(Type,  Agrioty 
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Family  LXXVI.     ICHNEUMONIDiE. 

1815.  Ichneumonida  Leach  (part),  Edinb.  Encycl.,  IX,  p.  142. 

1837.  Parasitica  Hartig  (part),  Wiegmann's  Archiv.,  I,  p.  158. 

1838.  IchneumojiidXf  Family  II,  Haliday,  En  torn.  Mag.,  V,  p.  4. 

1840.  Ichneumonida' y  Family  III,  Westwood,  Intro.  Mod.  Class.,  Ins.,  II, p.  83. 
1900.  Ichneumonida: J  Family  LXXVI,  Ashmead,  Smith's  Insects  of  New  Jersey. 

This  family  is  readily  distinguished  from  the  Evaniidae  and  the  Ste- 
phank1(e  by  the  absence  of  a  distinct  costal  cell  in  the  front  wings, 
the  costal  and  subcostal  veins  being  parallel  and  extending  close 
together,  side  by  side,  to  the  stigma;  by  the  abdomen  being  attached 
normally,  not  high  up  on  the  dorsum  of  the  metathorax,  and  by  the 
venation  of  t^  hind  wings.  From  the  Alysiidm  it  is  separated  by 
the  normally  attached  mandibles,  as  well  as  by  palpial  characters, 
while  from  the  Braemildie  it  is  separated  by  the  venation  of  the  front 
wings,  having,  except  in  a  single  case,  two  recurrent  nervures,  whereas 
the  Bracanidce  have  none  or  only  one.  The  first  cubital  and  the  first 
discoidal  cells  are  also  always  confluent,  not  distinctly  separated  as  in  . 
the  normal  wings  of  a  Braconid,  and  also  by  the  usually  longer  abdo- 
men and  by  the  flexibility  of  the  first  and  second  segments,  which  in 
the  BraamidiB  are  rigid,  connate,  or  not  at  all  flexible,  except  in  the 
subfamily  Aphidrinw, 

The  family  Ichneumonidce  ms^y  be  divided  first  into  five  major  groups, 
called  subfamilies,  as  follows: 

TABLE   OF  SUBFAMILIES. 

First  alxlominal  segment  straight,  not  elbowed,  most  frequently  sessile  or  subsessile, 
more  rarely  petiolate,  its  spiracles  usually  placed  at  or  before  the  middle, 
more  rarely  somewhat  behind  the  middle;  in  the  latter  case  the  abdomea 
is  compressed;  if  petiolate,  the  petiole  is  usually  abruptly  enlarged  at 
apex,  the  Pi)iracleH  being  closer  to  each  other  than  to  the  apical  mai^gin 

(very  rarely  widely  separated) 2 

Firnt  alKlominal  segment  petiolate,  not  straight,  or  ver>'  rarely,  but  depressed,  curved, 
bent,  or  elbowed,  and  most  frequently  widened  at  the  apical  third,  its 
ppiracles  placed  always  beyond  the  middle  or  between  the  middle  and 
the  apex;  areolet  in  front  wings  usually  pentagonal  or  small  quadrate, 
rarely  deltoid,  petiolate,  or  rhomboidal,  although  often  absent. 

MesDsternum  not  separate<l  from  the  mesopleura  by  a  grooved  line  or  furrow; 
spiracles  of  firnt  abdominal  segment  wider  from  each  other  than  to  the 
apex  of  the  segment;  ovipositor  hidden  or  at  most  8ul)exserted;  areolet 
of  front  wings  pentagonal,  rarely  deltoidal  or  rhomlK)idal,  or  incomplete; 
no  apterous  forms Subfamily  I.  ichneumoxixx. 

Mesosternum  separated  from  the  mesopleura  by  a  grooved  line  or  furrow; 
spiracles  of  first  abdominal  segment  nearer  to  each  other  than  to  the 
apex  of  the  segment;  ovipositor  exserted,  prominent,  rarely  very  short; 
areolet  of  front  wings  pentagonal  or  small  quadrate,  often  incomplete 
or  wanting;  apterous  and  subapterous  forms  common. 

Subfamily  II.  cryptix^ 

2.  Alxiomen  usually  depressed  and  sessile,  never  strongly  compressed,  although 
sometimes  compressed  toward  apex,  more  rarely  j^etiolate;  spiracles  of 
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first  segment  placed  at  or  a  little  bef 
behind  the  middle. 
Abdomen  elongate,  subcylindrical,  most  frc 
or  subcompressed  at  apex;  ovipositor 
long;  areolet  in  front  wings,  when  pre« 

angular,  very  rarely  pentagonal 

Abdomen  not  or  rarely  very  long,  depressec 
ovate,  or  oval,  more  rarely  distinctly 
never  prominent,  at  the  most  subexse 
boidal  or  wanting,  rarely  pentagonal . . . 
Abdomen  usually  long,  wholly  compressed  or 
half,  rarely  subcylindrical;  in  the  latt< 
abruptly  dilated  at  apex;  spiracles  of 
placed  at  or  behind  the  middle,  more 
wings  usually  triangular,  rhomboidal  o 
positor  either  hidden  or  prominent 

Subfamily  I.    ICHNETJlVt 
1900.  Ichneumoniruej  Subfamily  I,  Ashmead,  Smi 

To  this  subfamily  belong  FOrster's  famil 
Kriechbaumer),  Ichneiimanoidce^  Listrodn 
PhceogenoidiB^  which,  however,  are  here  re 
they  represent  natural  minor  groups. 

The  tribes  recognized  in  this  subfamily  mi 
of  the  following  table: 

TABLE   OF  TRIBES. 

Metathoracic  spiracles  round  or  circular,  more  rare] 
never  pectinate 

Metathoracic  spiracles  linear  or  long-oval,  but  very  : 

claws  are  always  pectinate. 

Mandibles  not  bidentate,  simple,  edentate,  acute 

Mandibles  bidentate;  head  not  broader  than  lonj 

Metanotum  wnth  a  strong  constriction  or  fi 

scutellum,  the  metanotum  usually  i 

toward  base  and  without  the  basal  c 

present,  open;  areola  often  reduce 

usually  confluent  with  the  petiolar  j 

shaped  or  broadly  transverse;  scute 

shaped,  pyramidal,  or  highly  con 

l>etween  the  abdominal  segments  oft 

in  front  wings  tetragonal,  triangular, 

Metanotum  without  such  a  constriction  or  fu 
furrow  between  it  and  the  post^cute 
always  without  a  median  elevation  at 
median  area  distinct,  usually  compl< 
separated,  distinct,  abdomen  norm; 
stricted  between  the  segments;  areo 
Claws  simple;  second  and  third  abdomii 

Claws  pectinate;  second  and  third  abdoi 
without  lunulie  or  at  least  not  presen 
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2.  Head,  viewed  from  in  front,  broader  than  long;  occiput  strongly  concave,  the 

temples  broad,  full Tribe  IV.  Heresiarchixi. 

3.  Metanotum  vnthotU  the  basal  or  first  median  area,  the  areola  fully  two  and  a  half 

times  as  long  as  wide  and  acutely  pointed  at  base;  petiolar  area  not 
longer  than  wide;  metathoracic  spiracles  large,  broadly  oval. 

Tribe  V.  Alomyixi. 
Metanotum  with  the  basal  or  first  median  area  distinct,  the  areola  never  twice  as 
long  aa  wide  and  not  pointed  at  base,  either  truncate  or  rounded, 
or,  at  the  most,  obtusely  triangular  at  base;  petiolar  area  much 
longer  than  wide;  metathoracic  spiracles  rounded  or  circular,  never 
large Tribe  VI.  PHiEOGExiyi. 

Tribe  I.     JOPPINI. 

1868.   Trogoid^,  Family  27,  FObster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  144  and  188. 
1894.   Trogini,  Tribe  I,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  278. 
1898.  Joppinspj  Subfamily,  Kriechbaumer,  Ent.  Xachr.,  XXIV,  p.  2. 
1900.  Joppinif  Tribe  I,  Ashmead,  Smithes  Insects  of  New  Jersey,  p.  563. 

The  typical  forms  falling  in  this  tribe  are  easily  separated  by  anten- 
nal,  scutellar,  and  abdominal  characteristics  from  those  falling  in  the 
tribe  IchneumoniTii;  but  there  are  several  genera  which  can  scarcely 
be  distinguished  from  genuine  ichneumonini,  and  these  must  be  exam- 
ined carefully  for  the  metathoracic  characters  made  use  of  in  my  table 
of  tribes. 

E^rster  based  the  group  upon  the  genus  Tragus  Gravenhorst  and 
gave  for  the  family  diagnosis  a  single  character — the  shape  of  the 
scutellum.  Kriechbaumer  has  done  no  tetter,  although  he  calls  the 
group  a  subfamily — the  Jttjypinw^  taking  the  name  from  the  first- 
described  genus,  Joppa  Fabricius.  He  has,  however,  given  an  ex- 
cellent table,  and  brought  together  a  number  of  genera  closely  related. 
Kriechbaumer  does  not  include  in  his  table  Jopiya  Fabricius,  but 
for  the  species  usually  considered  as  such  he  has  proposed  the  name 
Micr&joppa.  He  had,  of  course,  the  right  to  segregate  the  old  genus 
Joppa,  but  no  right  to  reject  it  entirely  and  I  have  here  restored  the 
name  Jojyj^a  for  his  Mlcrqjoppa,  His  genus  TncyphuH^  too,  seems 
to  be  identical  with  Trogua  Gravenhorst. 

The  following  table  will  aid  in  separating  the  genera  belonging  to 
this  tribe: 

TABLE   OF   GENERA. 

Antennie  in  female  at  or  beyond  the  middle  widened,  compressed;  in  male  l^eneatli 
perrate;  alxiomen  with  more  or  less  distinct  angular  emargina- 
tions,  the  segment*^,  at  least  in  part,  striate  or  aciculate 2 

Only  one  or  the  other  characteristics  present 6 

2.  AVings  with  at  least  the  tips  brown,  often  also  with  brown  maculae  or  Ijands 

toward  the  base  or  before  the  middle,  seldom  wholly  or  in  great 

part  brown 3 

Wings  hyaline,    the   widening  of    the  antenna^  often   insignificant,   scarcely 
perceptible 4 

3.  I^brum  hidden  under  the  clypeus;  head  large,  with  the  cheeks  more  or  less 

swollen;  si)ecies  rather  small,  mostly  yellow^  or  reddish  yel- 
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low  and  black;  areolet  in  front  wings  usually  oblique,  trape- 
zoidal, not  petiolate;  scutellum  convexly  rounded;  gastrocoeli 

distinct ( 1 )  Joppa  Fabricius = Microjoppa  Kreichbaumer. 

(T}'^pe,  Joppa  dormta  Fabricius.) 
Labnim  prominent  or  projecting;  species  rather  large. 

Fifth  dorsal  abdominal  s^^ent  in  female  inclosing  the  sixth;  in  male 
the  sixth  inclosing  the  seventh;  apex  in  both  sexes  sometimes 

extending  into  a  short  point (2)   Crypiopyge  Kriechbaumer. 

(Type,  Joppa  picla  Gu^rin. ) 

Fifth  dorsal  abdominal  segment  in  the  female  and  the  seventh  in  the 

male  distinctly  visible;  areolet  oblique,  trapezoidal,  petiolate. 

( 3 )  Macrojoppa  K riechbaumer. 
(Type,  Joppa  bkmdUa  Cresson.) 
1.  Antennse  in  male  lengthened,  but  scarcely  perceptibly  widened;  areolet  pentag- 
onal   5 

Antennse  in  male  much  thickened  at  the  middle  or  strongly  widened  and  again 
narrowed;  abdominal  segments  two  and  three  very  fiat  and 
with  fine  close  aciculations,  the  following  compressed,  almost 
conically  pointed,  with  fine  scattered  punctures;  areolet  small, 
pentagonal,  but  so  narrowed  and  contracted  as  to  appear  nearly 

tetragonal (4)  Conopyge  Kriechbaumer. 

(TjTpe,  Conopyge  cindipes  Kriechbaumer. ) 

5.  Scrobes  normal,  the  lateral  margins  not  produced  into  tubercles;  gastrocoeli 

distinct. 
Basal  joint  of  hind  tarsi  produced  below  into  a  flattened  leaf-like  projection. 

(5)  Ileanta  Cameron. 
(Type,  Ileanta  latitarsU  Cameron.) 
Basil  joint  of  hind  tarsi  normal. 

Labrum  prominent,  projecting;  aciculations  of  abdomen  in  male  very 
strong,  extending  to  the  middle  of  the  fourth  segment,  in  female 

on  to  the  fifth (6)  Lindigia  Kriechbaumer. 

(Type,  Lindigia  varia  Kriechbaumer.) 
Labrum  hidden  under  the  clypeus. 

Abdomen  with  the  aciculations  extending  only  to  the  middle  of 

the  third  segment (7)  PcecUojoppa  Kriechbaumer. 

(Type,  Pcecilojoppa  histrio  Kriechbaumer.) 
Abdomen  with  all  the  segments  aciculated;  scutellum  margined  at 
sides;  submedian  cell  a  little  shorter  than  the  median. 

(8)  Oriezia  Cresson. 
(Type,  Joppa  egregia  Cresson.) 
Abdomen  with  segments  two  and  three  ruguloso — punctate,  the 
following  almost  smooth,  shining;  gastrocoeli  large,  oblique, 
deep,  with  a  narrow  space  between;  scutellum  convex;  abruptly 
declivous  posteriorly,  the  sides  margined;  metathorax  with  the 
upper  hind  angles  briefly  dentate,  the  areolet  present, 

(9)  Henicophatnus  Kriechbaumer. 
(Type,  Henicophatnus  ruJUhorax  Kriechbaumer. ) 
Scrobes  with  the  lateral  margins  produced  into  slightly  curved  tubercles; 
gastrocoeli  wanting;  scutellum  flat;  abdomen  strongly  punctate. 

(10)  Abzaria  Cameron. 
(Type,  Abzaria  laiipetiolaris  Cameron.) 

6.  Antennse  in  female  dilated  between  the  middle  and  the  apex,  more  rarely  scarcely 

perceptibly  dilated;  abdominal  segments  truncate,  without  dis- 
tinct aciculations  orfoveate  impressions,  usually  punctate;  male 
often  difi&cult  to  separate  from  those  in  the  Ichneumonini;  areo- 
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let  trapezoidal,  rarely  quadrate,  triangular,  or  pentagonal  (rarely 
wanting) 8 

Antennae  in  both  Pexes  filiform,  not  perceptibly  dilated  at  the  middle. 

Abdomen  with  more  than  three  ^'isible  dorsal  segments,  and  aciculate  or 
striate 7 

Abdomen  with  only  three  visible  dorsal  segments,  closely  and  strongly  punc- 
tate, the  third  at  apex  ending  in  a  strong  tooth  on  each  side: 

scutellum  at  apex  tridentate (11)  Rolhneyia  Cameron. 

(Type,  Rolhneyia  wroughtonii  Cameron.) 

7.  Legs  long  and  slender,  the  hind  femora  extending  to  or  beyond  the  tip  of  the 

abdomen;  last  ventral  segment  entire;  shape  of  body  and  color 
of  wings  similar  to  Macrqjoppa  species. 

(12)  Ischnopus  Kreichbaumer. 

(Type,  Ischnopits  hngiceps  Kreichbaumer. ) 

Legs  shorter,  at  the  most  the  hind  femora  extending  only  to  the  apex  of  the 

fourth  dorsal  segment. 

Scutellum  flat;  wings  wholly  violaceous  black  or  the  anterior  are  marked 

with  yellow (13)  Pedinopelte  Kreichbaumer. 

(Type,  Joppa  Gravenhorstii  Gu^rin. ) 
Scutellum  subquadrate,  truncate  at  apex,  subconvex  above  and  margined 
laterally;  metathorax  short,  imperfectly  areolated,  the  spiracles 
elongate  linear;  areolet  in  front  wings  triangular. 

(14)  066a  Tosquinet. 
(Type,  066a  coelatus  Tosquinet. ) 
Scutellum  more  or  less  pyramidal  or  conical,  immargined;  areolet  in  front 
wings  subpentagonal  or  subrhomlx)idal. 

(15)  Dinotomm  Forster  =  Psilommtix  Tischbein. 
(Type,  IchiiexLinon  lapidotoT  Fabricius. ) 

8.  Scutellum  elevated,  convex,  conical  or  saddle-shaped;  posterior  face  of  meta- 

thorax with  three  parallel  areas,  rarely  entirely  wanting  or 
indistinctly  defined 9 

9.  Metathorax  normal,  the  upper  hind  angles  not  produced  into  teeth  or  spines. .  10 
Metathorax  with  the  upper  hind  angles  produced  into  teeth  or  spines,  or  with  a 

very  sharp  ledge 14 

10.  Areolet  small  or  only  moderately  large,  trapezoidal,  triangular,  or  pentagonal  ..11 
Areolet  large,  in  outline  quadrate;  abdomen  with  normal  number  of  segments. 

(16)  Tetragonochara  Kriechbaumer. 
(Type,  Joppa  polychroa  Brulle.) 
Areolet  wanting;  abdomen  with  only  three  visible  dorsal  segments. 

(17)  C/ireM«a  Cameron. 
(Type,  Chreusa  fulvipes  Cameron. ) 

11 .  Abdomen  mlh  a  ventral  slit  at  apex 12 

Abdomen  imiJioxU  a  ventral  slit  at  apex. 

Scutellum  and  metanotum  at  base  elevated,  the  postscutellum  between  also 
sometimes  with  a  small  elevation,  the  metanotum  very  short, 
obliquely  truncate  from  near  base;  areolet  in  front  wings  trape- 
zoidal or  rhomboidal,  more  rarely  pentagonal. 
Labrum  hidden,  areola  of  metanotum  obsolete  or  very  minute,  some- 
times represented  by  a  tulwrcle;  areolet  in  front  wings  not  i)en- 
tagonal;  scutellum  subconical,  not  margined  laterally. 

(18)  Tragus  Gravenhorst=  Tricyphus  Kriechbaumer. 

Labrum  not  entirely  hidden,  rounded  anteriorly;  areola  of  metanotum 

distinct,  u.sually  horse-hoof    shaped;   areolet    in  front  wings 

usually  pentagonal (19)  AiHomalns  Wesmael. 

(Type,  Trogus  alboguiiatus  Gravenhorst. ) 
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Scatellum  flat  or  eubconvex,  the  metanotum  not  elevate,  the  areola  distinct; 
female  antennae  .slightly  flattened  beyond  the  middle;  metano- 
tum not  short.  ' 
Areola  horse-hoof  shaped,  a  little  longer  than  wide;  basal  lateral  and 
middle  lateral  areas  confluent ...  (20)  Proiichnewnon  Thomson. 
(Type,  Ichneumon  fusorius  Linnaeus. ) 
Areola  not  distinctly  horse-hoof  shaped,  a  little  wider  than  long;  Ijasal 
lateral  and  middle  lateral  areas  separated. 

(21 )  Coelichneumon  Thomson. 
Type,  Ichneumon  lineator  Graven horst. 

12.  Antennae  in  female  very  slightly  widened 13 

Antennae  in  female  distinctly  lanceolate. 

Areolet  tetragonal,  pyramidal;  metathorax  very  short,  strongly  declivous; 

the  areola  very  short (22)  Catad^lphus  Wesmael. 

(Type,  Ichneumon  arrogaior  Fabricius. ) 
Areolet  irregularly  pentagonal  or  nearly  trapezoidal,  the  veins  sometimes 
curved,  as  in  Dinotomus  Forster. 

(23)  Camarota  Kriechbaumer. 
(Type,  Camarota  ihoracica  Kriechbaumer.) 
Areolet  pentagonal;  scutellum  margined  laterally  and  posteriorly;    head 
almost  quadrate;  abdomen  narrow. 

(24)  Ischnojoppa  Kriechbaumer. 
(Type,  Joppa  luiea  Fabricius.) 

13.  Scutellum  convex,  with  lateral  ridges  at  base;  areolet  irregularly  pentagonal; 

metathorax  areolated;  abdomen  strongly  punctate,  the  seg- 
ments ^2-5  constricted  at  the  sutures. 

(25)  Trogomorpha  Ashmead,  new  genus. 
(Type,  Ichneumon  irogi/ormis  Cresson. ) 
Scutellum  saddle-shaped;  i.e.,  pyramidal,  with  an  emargination  at  apex;  meta- 
thorax exareolated;  abdomen  aciculate  and  rugulose. 

(26)  Mierosarge  Kriechbaumer. 
(Type,  MxcTomrge  sieberi  Kriechbaumer.) 
Scutellum  cushion-shaped,  surrounded  by  a  distinct,  elevated  margin,  the  field 
thus  formed  nearly  horse-hoof  shaped;  metathorax  exareolated, 
the  hind  angles  rounded,  with  only  a  small  tubercle;  abdomen 
finely  punctate-rugulose;  all  tarsi  long,  as  long  or  a  little  longer 
than  their  femora.     Female.  -  -  (27)  Hoplojoppa  Kriechbaumer. 
(Type,  Hoplojoppa parvl^)ina  Kriechbaumer.) 
Scatellum    thorn-shaped;   metathorax  areolated  as  in  Ichneumon;  abdomen 
rather  flat,  subclavate,  finely  and  moderately  regularly  acicu- 
late and  rugulose;  female  antennae  scarcely  perceptibly  wid- 
ened   (28)  Stenolonche  Kriechbaumer. 

(Type,  Stenolonche  areolata  Kriechbaumer.) 

14.  LBbnun  prominent,  distinct;  metathoracic  spines  very  large;  scutellum  flat  and 

margined  to  beyond  the  middle,  the  margins  anteriorly  acutely 
elevated;  areolet  pentagonal;  subme<.lian  cell  a  little  longer 
than  the  median,  the  disco-cubital  vein  broken  at  the  middle 

by  a  slight  stump  of  a  vein (29)  Cryplojoppa  Kriechbaumer. 

(Type,  Cryplojoppa  semicastanea  Kriechbaumer. ) 
Labrum  liidden;  metathoracic  spines  small. 

Head  transverse,  the  temples  not  especially  broad;  scutellum  saddle-shaped, 
emarginate above;  areolet  pentagonal  or  nearly  trigonal;  auten- 

nce  feebly  dilated (30)  Eccoptosarge  Kriechbaumer. 

(Type,  Eccopioharge  Waagenii  Kriechbaumer.) 
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Head  large,  swollen,  the  occiput  deeply  concave;  scutellum  very  broad, 
subquadrate,  more  or  lees  elevated,  and  margined  at  the  sides, 
unituberculate,  or  with  a  small  spine  above;  areolet  rather 
small,  pentagonal,  the  median  and  submedian  cells  of  an  equal 
length;  gastrocoeli  very  large  transverse. 

(31)  (Edicephalus  Cresson. 

(Type,  (Edicepkalus  longicomia  Creeaon.) 

Head  transverse,  or  subquadrate;  scutellum  cushion-shaped,  convex,  and 

margined ;  areolet  trapezoidal ;  metathorax  exareolated.   ( Male) . 

(27)  Hoplojoppa  Kriechbaumer. 
(Type,  Ilophjoppa  parvispina  Kriechbauiner.) 

Tribe  II.     ICHNEUMONINI. 

1868.  IchneumonoidiEf  Family  29,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  RheinL, 

XXV,  pp.  144  and  149. 
1894.  Ichneumoninif  Tribe  II,  Ashmbad,  Proc.  Ent.  Soc.,  Wash.,  Ill,  p.  278. 
1900.  Ichneumonini,  Tribe  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  564. 

As  previously  stated,  this  tribe  is  scarcely  separable  from  some 
forms  belonging  to  the  Joppini^  and  it  requires  considerable  care  and 
the  closest  scrutiny  for  the  detection  of  the  metathoracic  differences, 
used  in  my  table  of  tribes,  before  one  can  be  sure  of  the  position  of 
certain  forms.  It  is  clearly  connected  with  the  Joppini  by  the  genus 
Amhlytdes  and  allied  genera  through  Protichneumon^  Codichneumon^ 
and  Autoinalvs, 

The  tribe  is,  however,  easily  separated  from  the  others:*  The  simple, 
non-pectinate  claws  separate  it  from  the  Liatrodromini^  the  bidentate 
mandibles  from  the  Heresiarchini^  while  the  large,  elongate  or  linear 
spiracles  distinguish  it  from  the  Aloniyini  and  the  Plujeogenini. 

The  genera  may  be  distinguished  by  the  use  of  the  following  table: 

TABLE  OF  GEN£RA. 

Basal  third  of  petiole  flattened,  wider  than  thick  dorso-ventrally 8 

Basal  third  of  petiole  not  flattened,  or  so  little  that  it  is  not  wider  than  thick  dorso- 
ventrally. 
Abdomen  in  female  with  its  tip  blunt,  the  last  ventral  segment  covering  the  base 

of  the  borer  (Amhlypygi) 5 

Abdomen  in  female  with  its  tip  pointed,  not  blunt,  the  last  ventral  segment  not 

covering  the  base  of  the  borer  {Oxypygi) 2 

2.  Scutellum  not  short,  convexly  elevated  and  declivous  posteriorly,  not  margined 
laterally;  metathorax  with  the  upper  hind  angles  usually  den- 
tate, the  areola  wider  than  long. 

(32)  Hoplismenxis  GravenhorBt. 
(Type,  UopUsmenus  p<rrnido»u«  Gravenhorst, ) 
Scutellum  short,  subconvex,  rounded  posteriorly  and  margined  laterally,  meta- 
thorax unarmed,  the  areola  narrow,  curved  and  much  broader 

than  long (33)  CaUimtis  Tosquinet, 

(Type,  Callimus  adornatuif  Tosquinet) 
Scutellum  usually  flat,  never  much  elevated  nor  highly  declivous  ix)8terioriy. 
Clypeus  medially  on  the  anterior  margin  not  emarginate  or  sinuate,  either 
truncate  or  slightly  rounded 3 
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Clypeos  medially  on  the  anterior  margin,  emai^ginate  or  fliniiate;  metathorax 
with  the  areola  elongate  rectangular,  the  labrnm  more  or  less 
exposed;  eiliate;  antennae  filiform. 

(34)  Chcunnias  Ashmead,  new  name. 

=  Chasmodes  Wesmael  iiec  Ciivier  et  Valenciennes. 

(Type,  Ichneumon  notaioriuA  Gravenhorst. ) 

3.  Ovipositor  and  sheaths  not  or  only  slightly  extending  beyond  the  tip  of  the 

abdomen 4 

Ovipositor  and  sheaths  thickened  and  extending  beyond  the  tip  of  the  abdomen. 
Antenme  filiform;  metathorax  with    the  areola  large,  nearly  hexagonal; 
eighth  dorsal  abdominal  segment  exserted. 

(36)  Exephanes  Wesmael. 
(Type,  Ichneumon  hilaris  Gravenhorst.) 

4.  Second  abdominal  segment  cask-shaped,  the  sutures  between  segments  2,  3, 

and  4  very  deep (36)  PUhotomus  Kriechbaumer. 

(Type,  PUhotomus  rifiventris  KnechhsMmer,) 
Second  abdominal  segment  normal,  no^  cask-shaped,  trapezoidal,  or  rectangular. 
Abdomen  subdepressed,  the  petiole  feebly  bent. 

(37)  Diphyus  Kriechbaumer  =  Diphyes  Kriechbaumer. 

(Type,  Diphyes  tricolor  Kriechbaumer.) 

Abdomen  convex,  the  petiole  strongly  curved  or  bent  at  the  posterior  third; 

Anterior  tarsi  in  female  somewhat  dilated. . .  (38)  Eupalamus  Wesmael. 

(Type,  Eupalamus  oscillator  Wesmael. ) 
Anterior  tarsi  in  female  normal. 

Areola  of  metanotum  quadrate  or  nearly,  the  basal  lateral-  and  the 
middle  lateral  areas  confluent;  post  petiole  scabrous  or  rugulose; 
flagellar  joints  2-4  in  female  three  or  more  times  longer  than 
thick. 

(39)  Stenichneumon  Thomson. 
(Type,  Ichneumon pisorius  Linnaeus.) 
Areola  of  metanotum  quadrate,  usually  a  little  longer  than  wide, 
the  hind  maiigin  curved  inwardly  or  more  or  less  angularly 
emai>]^nate,  the  basal  lateral  and  the  middle  lateral  areas  usually, 
but  not  always,  separated;  post  petiole  aciculate;  flagellar  joints 
2-4  in  female  short,  scarcely  or  not  much  longer  than  thick. 

(40)  Ichneumon  Linnaeus. 

(Type,  Ichneumon  luctaiorius  Linnaeus. ) 

Areola  of  metanotum  large,  hexagonal  or  subquadrate,  the  basal 

lateral  and  the  middle  lateral  areas  usually  separated;   post 

petiole  punctate;  flagellar  joints  2-4  in  female  subequal,  longer 

than  thick (41)  Mdanichneumon  Thomson. 

(Type,  Ichneumon  spedabilis  Holingren. ) 

Areola  of  metanotum  horse-hoof  shaped  or  nearly,  a  little  wider 

than  long,  or  cordate,  the  basal  lateral  and  the  middle  lateral 

areas  complete;  antennae  in  female  stout;  flagellar  joints  2-4 

longer  than  thick (42 )  Cratichneumon  Thomson. 

(Type,  Ichneumon  luteivenlris  Thomson. ) 
Areola  of  metanotum  nearly  semicircular,  wider  than  long,  the 
basal  lateral  and  middle  lateral  areas  separated;  head  subquad- 
rate; antennae  and  legs  stout;  flagellar  joints  2-4  in  female  quad- 
rate or  nearly,  not  or  scarcely  longer  than  wide. 

(43)  Barichneumon  Thomson. 
(Type,  Ichneumon  ancUor  Gravenhorst.) 
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AtKlomen  in  female  very  long  and  much  compressed  toward  ap<ex. 

(44)  Litnerodes  WesmaeL 
(Type,  Limerodes  ophionoveniris  Wesmael.) 
Abdomen  in  female  neither  especially  long  nor  compressed  toward  apex. 

Abdomen  in  female  witli  7  dorsal  segments;  joints  12-16  of  male  antenna 

not  widened 6 

Alxlomen  in  female  with  8  dorsal  segments;  jointti  12-16  of  male  antenoje 
somewhat  widened. 
Scutellum  normal. 

Metathorax  unarmed,  the  spirales  oval;  abdomen  very  slender. 

(46)  Hypomecus  Wesmael. 

(Type,  Hypomecus  albUarm  WesmaeL) 

Metathorax  normal,  bispinose,  or  bidentate,  the  spirales  elongate 

or  linear;   abdomen  not  slender;  male  antennse  slender,  the 

joints  nodulose  l)eneath. 

Abdomen  without  ventral  fold,  except  sometimes  on  first  segment; 

gastroooeli  and  thyridia  large,  deep,  broader  than  the  space 

Ijetween;    seventh  segment  in  both  sexes  black;    areola  of 

metanotum  in  outline  circular  with  its  apex  truncate. 

(46)  CXenwhneumon  Thomson. 

(Type,  AmhlyteUs  faneretis  GravenhorsL) 

Alxlomen  with  ventral  fold  on  segments  1  and  2  or  1  to  3;  gastroeoeli 

and  thyridia  small  or  moderate. 

Mesostemal  epicnemia  entire;  dorsal  abdominal  s^^ents  6 

and  7  spotted  with  white  or  yellow;  hypopygium  large, 

almost  entirely  covering  the  terebra;  third  ventral  8^;ment 

rarely  with  a  fold (47)  SpiHchneumon  Thomson. 

(Type,  Amblyteles  occisarius  Graven horet) 
Mesostemal  epicnemia  not  entire;  anus  usually  pale;  hypopy- 
gium usually  not  attaining  the  terebra;  third  ventral  seg- 
ment usually  with  a  fold. 
Upper  hind  angles  of  metathorax  unarmed. 

(48)  Pseudamblyteles  Ashmead,  new  genus. 

(Type,  Amblyiel£S  palliatorius  Gravenhoret) 

Upper  hind  angles  of  metathorax  distinctly  bispinoee  or 

bidentate (49)  Amblyteles  Wesmael. 

(Type,  Ichneuitwn  Mdenlorius  Fabricius  =/a«datoritM  Wesmael.) 
Scutellum  gibbous;  metathorax  bidentate;  abdomen  short,  oval. 

(50)  HyhjplwTus  Kriechbaumer. 
(Type,  Ichneumon  atUacus  Gravenhoret) 
Pronotal  furrow  normal,  not  interrupted  medially  by  an  elevation  or  keel...  7 
Pronotal  furrow  interrupted  medially  by  an  elevation  or  keel. 

(51)  Anisobua  Wesmael. 
(Type,  Ichneumon  cingulcUorius  Wesmael.) 
Tarsi  on  the  underside  pilose,  wUhout.  or  with  very  small  spines. 
Metathorax  with  the  areola  longer  than  wide. 

(52)  Hepiopelmus  Wesmael. 
(Type,  Ichneumon  leucosHgmus  Gravenhorst) 
Tarsi  on  the  underside  pilose,  ^lilh  strong  spines. 

Clypeus  anteriorly  strongly  rounded  and  medially  toothed  or  angulated. 

(53)  Acolobus,  Wesmael. 
(Typ(;,  AcolobuB  sericeus  Wesmael.) 
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Glypeus  anteriorly  straight,  truncate. 

Scatellnm  quadrate;  antennal  joints  12-16  dilated  laterally.     Male. 

(46)  Hypomecus  Wesmael. 
(Type,  Hypomecus  albitarfns  Wesmael. ) 
Scatellnm  not  quadrate;  antennal  joints  12-16  not  dilated  laterally. 

Metathorax  bidentate (49)  Amblyieles  Wesmael. 

Metathorax  unarmed (48)  Pseudamblyteles  Ashmead. 

8.  First  abdominal  sefi^ent  at  the  elbow  much  swollen,  gibbous,  or  angulated. 

(64)  Probolus  Wesmael. 
(Type,  Ichneumon  fossoriua  Gravenhorst. ) 
First  abdominal  segment  at  the  elbow  not  gibbous  or  angulated. 

Scuttellum  pyramidal (65)  Pijramidopkorus  Tischbein. 

(Type,  Pyramidophorwt  flavoguttatus  Tischbein. ) 
Scatellnm  not  pyramidal. 

Antennae  very  strongly  serrate.     Male. . .  (56)  Prigtocerus  Gravenhorst. 

(Type,  Pristocerus  serrarius  Gravenhorst.) 
Antennse  not  strongly  serrate. 

First  abdominal  segment  neither  broad  nor  rujfose  its  entire 

length 9 

First  abdominal  segment  very  broad  and  wholly  rugose. 

(57)  M vwoZo^m*  KnWhhaumer. 
(Type,  PUUifmischos  bnissicm  Tischbein. ) 

9.  Areolet  pentagonal  (rarely  subtriangular  and  briefly  petiolate  in  some  males.) 

Scuteliom  laterally  margined  at  the  most  only  at  the  base,  never  to  the  middle. 
Front  tarsi  vnihout  a  single  joint  armed  with  fine  spines. 

(58)  Eurylalms  Wesmael. 
(Type,  Eurylabus  iorvu8  Wesmael. ) 
Front  tarsi  wUh  most  of  the  joints  armed  with  fine  spines. 

(59)  EriMicus  Wesmael. 

(Type,  Ichneumon  clericus  Gravenhorst) 

Scatellnm  laterally  mai^ined  to  beyond  the  middle.   (60 )  Platylahm  Wesmael . ) 

(Type,  PkUylabus  rufua  Wesmael.) 

Tribe  III.     LISTRODROMINI. 

1868.  Luitodromoidasj  Family  32,  Fibster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  pp.  144  and  194. 
18W.   Lutrodromini,  Tribe  IV,  Ashmbad,  Proc.  Ent,  Soc.  Wash.,  Ill,  p.  278. 

The  species  belonging  to  this  tribe  have  the  claws  pectinate,  never 
simple;  otherwise  they  are  scarcely  distinguishable  from  those  found 
in  the  Joppini  and  the  Ichneumanini. 

FOrster  placed  in  the  group  only  two  genera,  Neotypns  and  Listro- 
dro7mi8,  while  I  have  ventured  to  place  here  five  other  genera. 

TABLB  OF  GENERA. 

Metathoracic  spiracles,  round  or  oval 4 

Metathoradc  spiracles,  large,  elongate,  forming  a  long  slit,  sometimes  curved. 

Scutellum  flat,  or  at  most  subconvex,  never  gibbous  or  elevated 2 

Scatellum  elevated  at  apex  and  highly  declivous;  metathorax  normal,  unarmed. 

(61)  Qenochares  Forster. 
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Scutellum  gibbous  with  lateral  carinae;  metathorax  bidentate,  exareolate. 

(62)  Joppiles  Berthoumieu  =  Celmis  ToBqmiiet==  Piiewiqjoppa  Kreichbaumer. 

2.  Metathorax  normal,  unarmed 3 

Met&thorax  bispined  or  bidentate. 

Spiracles  of  abdominal  s^ments  elongate  or  oval;  metathorax  not  or  very 
indistinctly  areolated;  submedian  cell  not  longer  than  the  median; 
disco-cubital  nervure  broken  by  a  stump  of  a  vein;  areolet  with  the 
sides  strongly  convergent  above,  triangular  or  rhomboidal;  abdomen 
banded,  the  ovipositor  subexserted. 

(63)  Cresaonianus  Ashmead,  new  genus. 
(Type,  Patroclus  ledus  Creaeon. ) 

3.  Metathorax  not  short,  not  or  very  indistinctly  areolated;  submedian  cell  a  little 

longer  than  the  median;  disco-cubital  nervure  broken  by  a  stump  of  a 
vein;  areolet  pentagonal;  scutellum  margined  at  sides  anteriorly;  abdo- 
men blue  or  black,  not  l>anded,  the  spiracles  of  the  first  segment  laige, 

subreniform;  claws  with  long  teeth (64)  Pairoclus  OresBoo. 

(Type,  Pairoclus  nigrocarulewt  Creaaon. ) 
Metathorax  short,  truncate  posteriorly  and  distinctly  areolated;  submedian 
cell  a  little  shorter  than  the  median,  or  never  longer;  disco-cubital 
nen'ure  not  broken  by  a  stump  of  a  vein;  areolet  regularly  pentagonal; 
scutellum  margined  at  sides  cl^r  to  the  apex;  abdomen  not  wholly 
blue  or  black,  the  spiracles  of  the  first  segment  very  small,  rounded; 
claws  with  shorter  teeth  at  base  only  (sometimes  difficult  to  discern). 

(65)  Neotypus  Forster. 
(Type,  Ichneumon  lepidator  Fabriciua. ) 

4.  Metathoracic  spiracles  oval,  the  metanotum  exareolated;  scutellum  flat,  longer 

than  wide,  with  elevated  lateral  margins (66)  Eradha  Cameron. 

(Type,  Eradha  trichiosama  Cameron. ) 
Metathoracic  spiracles  round,  the  metanotum  areolated;  scutellum  pyramidal. 

(67)  Ligtrodromus  Wesmael. 
(Type,  Ichneumon  nydermerus  Gravenhorst. ) 

Tribe  IV.     HERESIARCHINI. 

1900.  Ileresiarchiniy  Tribe  IV,  Ashmead,  Smithes  Insects  of  New  Jersey,  p.  567. 

This  tribe  is  proposed  for  certain  genera  having  the  mandibles 
simple,  edentate  and  acute  at  apex,  and  this  simple  character  readily 
distinguishes  the  group  from  all  others. 

Four  genera  belong  here,  separable  as  follows: 

TABLE  OF  OENEBA. 

Metathorax  normal,  unarmed 2 

Metathorax  bidentate. 

Head  large,  strongly  concave  l)ehind  the  temples,  the  cheeks  full,  baccate; 
transverse  median  nervure  in  front  wings  interstitial;  disco-cabital 
nervure  broken  by  a  stump  of  a  vein  before  the  middle;  antennie 

broadly  ringed  with  white (68)  Plagiotrypes  Ashmead,  new  genus. 

(Type,  Ichneumon  concinnus  Say. ) 
2.  Metathorax  with  the  areola  semicircular,  smooth,  and  shining;  scutellum  noi 
niargine<l  laterally  to  beyond  the  middle;  second  abdominal  segment 
with  the  gastrocceli  linear  and  placed  longitudinally. 

(69)  Heresiarches  Wesmael. 
(Type,  Ileresiarches  eudoxiiu  Wesmael.) 
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Metethorax  with  the  areola  not  semiciroular;  Bcutelluni  inai>rine<l  laterally  to 
beyond  the  middle;  second  abdominal  segment  with  the  thy  rid  ia  occu- 
pying the  entire  breadth  and  scarcely  separated  at  the  middle. 

(70)  Rhexidermm  Forster. 

{Type,  unknown.) 

Metathorax  with  the  basal  median  and  basal  lateral  areas  confluent;  wutellum 

margined  laterally  only  at  base;  second  aVxlominal  segment  with  the 

thyridia  widely  separated  at  the  middle. 

'71)  SlenodoiUus  Berthoumieu.  (^GnalhoxtfM  Wesmael.) 
(Type,  Ichneumon  margineUuH  Gravenhorst. ) 

Tribe  V.     ALOMYINI. 

1844.  Ickneumones  heterogasiri  Wesmael,  Nouv.  M6m.  Acad.  8c.i.  Brux.,  XVIII, 

p.  217. 
1868.  Alomyoidss,  Family  31,  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  144  and  194. 
1894.  Ahmyini,  Tribe  III,  Ashmead,  Pro<!.  Ent.  Soi\  Wash.,  Ill,  p.  278. 

I  have  followed  FOrster  in  I'etaining  this  group  as  distinct  from  the 
Tchneumonini^  where  some  authorities  would  place  it,  or  from  the 
JPhcBogeninL  where  others  would  place  it.  To  me  it  seems  to  approach 
nearest  to  the  PJuBogeninl^  but  is  readily  separated  b}"^  its  metanotal 
characters  and  by  the  shape  of  the  metathoracic  spiracles. 

Only  a  single  genus  is  known  in  the  group,  distinguishable  as 
follows: 

Form  elongate;  metathorax  smooth,  exareoiated^  the  spiracles  large,  oval;  abdomen 
elongate,  smooth  and  polished,  the  sides  parallel,  the  second  segment  without 
gastrocQjli;  antennse  with  the  joints  of  the  flagellum  short,  in  female  not  or 
scarcely  twice  as  long  as  wide,  in  male  the  joints,  except  the  first,  not  longer  than 

wide;  head  quadrate (72)  Alomya  Panzer. 

(Type,  Alomya  ovata  Panzer.) 

Tribe  VI.     PH>eOGENINI. 

1868.  Phteogenoidse,  Family  30,  FdRSTER,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  144  and  191. 
1894.  PJissogeniniy  Tribe  V,  Ashmbad,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  278. 
1898.  Oydopnetidid,  Subtribe,  Berthoumieu,  Ann.  Soc.  Ent.  France,  LXV,  p.  332. 
1900.  Ph&ogeniniy  Tribe  VI,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  568. 

To  this  tribe  belong  a  large  number  of  the  smaller  ichncumonids, 
separated  at  once  from  those  in  the  other  tribes  by  the  small,  rounded, 
^r  circular  metathoracic  spiracles. 

It  is  believed,  that  the  genera  falling  here  c^n  be  readily  distin- 
guished by  the  use  of  the  following  table: 

TABLE  OF  GENERA. 

^utellum  no«  especially  elevated 2 

^utellum  very  convex  and  elevated. 

Tip  of  abdomen  acute,  the  ovipositor  quite  straight;  head  transverse-quadrate, 
the  temples  as  wide  as  the  eye;  lunula  large  transverse,  more  or  less 

confluent. (73)  Ischnus  Gravenhorst. 

(Type,  Ischnus  thoradcus  Gravenhorst. ) 
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Tip  of  abdomen  very  obtuse,  the  ovipositor  curving  upward. 

(74)  Hderischnus  Wesmael. 
(Type,  Ichneumon  puiex  Muller.) 

2.  Superior  hind  angles  of  metathorax  normal,  not  toothed 3 

Superior  hind  angles  of  metathorax  prominently  toothed;  clypeus  subquadrate. 

(75)  Apsdeticus  Wesmael. 
(Type,  Apsekticus  beUicfmis  WesmaeL) 

3.  Spiracles  of  first  alxlominal  segment  placed  at  the  middle. 

(76)  Diacriltut  Forater. 
Spiracles  of  first  abdominal  segment  placed  behind  the  middle. 

Metathorax  not  produced  at  apex  beyond  the  base  of  hind  coxsb 4 

Metathorax  much  lengthened  and  at  apex  produced  beyond  the  haae  of  the 
hind  coxae. 
Clypeus  convex,  not  separated  from  the  face  at  base;  abdomen  not 

compressed  at  the  apex (77)  Oronolua  Wesmael. 

(T3rpe,  Oronotus  coarctaius  Wesmael.) 
Clypeus  depressed,  separated  from  the  face  by  a  deep  furrow;  abdomen 

compressed  at  apex (78)  Diaschisaspis  Forster. 

(Type,  Diaschisaspis  campoplegoides  Holmgren.) 

4.  Second  abdominal  segment  with  the  lunulse  small,  never  twice  as  long  as  broad; 

nietanotum  not  sloping  gradually  from  base  to  apex 5 

Seitond  abdominal  pegment  with  the  lunulae  very  lai^,  linear,  twice  as  long  as 
broad;  metanotum  gradually  sloping  from  base  to  apex;  areolet 

open  or  closed (79)  Hemichneumon  WesmaeL 

(Type,  Hemichneumon  gwtpectus  Wesmael. ) 

5.  Areolet  oi>en  behind;  mai^nal  cell  along  the  costa  scarcely  longer  than  the 

triangular  stigma;  transverse  median  nervure  in  hind  wings  straight, 

not  broken (80)  EpUomus  Fdrster. 

(Type,  EpUomus  parvus  Thomson.) 
Areolet  closed. 

Clypeus  unarmed,  without  a  tooth  at  apex 6 

Clypeus  uilh  a  tooth  at  apex.  Upper  tooth  of  the  mandibles  longer  than  the 
lower;  transverse  median  nervure  in  hind  wings  broken  below  the 

middle ( 81 )  Misetus  Wesmael. 

(Type,  Misetus  oculcUus  Wesmael. ) 

6.  Clypeus  at  apex  vrUh  a  median  semicircular  emargination;  mandibles  with  the 

tcetli  very  unequal (82)  Oiorhinus  Wesmael. 

(Type,  Oiorhinus paUipalpis  Wesmael.) 
Clypeus  at  apex  wiihout  such  an  emargination. 

Clypeus  at  apex  medially  uitfuml  a  fovea 7 

ClypeuH  at  ai)ex  medially  ivilh  a  deep  depression  or  fovea  which  often  appears 
laterally  as  two  small,  blunt  teeth;  abdomen  shagreened  or  densely 
coriaceous  and  finely  punctate;  mandibles  rather  large,  the  teeth 
Hul^equal;  transverse  median  nervure  in  hind  wings  broken  very 

little  below  the  middle (83)  Jiithecerus  Wesmael. 

(Type,  jElhecerus  dispar  Wesmael.) 

7.  Discoidal  transverse  nervure  wanting (84)  Tycfierus  Forster. 

Discoidal  transverse  nervure  present. 

Second  abdominal  segment  without  distinct  gastrocoeli  at  base 8 

Second  abdominal  segment  ^/i  distinct  gastrocoeli  at  base. 

Metathorax  at  apex  not  produced  beyond  insertion  of  hind  coxae. 

Scape  of  antennae  only  slightly  emarginate,  longer  than  the  first 

joint  of  flagellum (85)  Herpestomus  Wesmael. 

(Type,  Ichneumon  brunnicomis  Giavenhoist) 
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Scrape  of  antennie  very  deeply  eniarffinate,  shorter  or  no  longer  than 

the  first  joint  of  flagellum (86)  Diadromwt  Wesniael. 

(Type,  Ichneunum  troglodytes  Gravenhoret.) 
Metathorax  at  apex  produced  somewhat  beyond  the  insertion  of  hind 

coxae (87)  ThyrseeUa  Holmgren. 

(Type,  Ischntut  coUaris  Gravenhorst. ) 

8.  Second  segment  with  the  thyridia  more  or  leas  distinct 13 

Second  BegraenivrUhoul  a  trace  of  thyridia  or  the  same  are  unusually  small  and 

indistinct. 

Mandibles  in  female  at  base  beneath  not  emaiiginate 9 

Mandibles  in  female  at  base  beneath  emarginate. 

(88)  OolpognaihtuWeeoiael, 
(Type,  Ichneumon  celeralor  Gravenhorst. ) 

9.  Head  quadrate  or  nearly,  the  temples  broad 11 

Head  transverse,  not  nearly  quadrate. 

Metanotum  with  the  areola  lengthened,  not  cordate 10 

Metanotum  with  the  areola  cordate  or  reniform. 

r89)  DiccdohM  Wesmael  {=Di(xelus  \Vesaiae\=Oinx(rlo(U8  Holmgren). 
(Type,  Ichnenm&ii  pumilus  Gravenhorst ) 

10.  Scutellum  margined  laterally  to  the  tip (90)  Holocrepis  Forster. 

Scutellum  not  marginal  laterally  to  the  tip;  at  the  most  mai^ned  only  at  the 

base (91)  Deloglypttis  FoTst&r, 

(Type,  Deloglyplus punctiveniris  Thomson.) 

11.  Clypeus  twice  as  wide  as  long;  first  aMominal  s^rment  somewhat  longer  than 

the  second;  flagellum  in  male  very  slender  at  base 12 

Clypeus  scarcely  broader  than  long;  first  abdominal  segment  in  female  shorter 

than  the  second,  in  male  about  one-half  a^  long. .  (92)  Micrope  Forster. 

(Type,  Pfueogenes  macUentus  Wesmael.) 

12.  Fa<»  much  shortened;  scaipe  twi(«  as  long  as  the  first  joint  of  flagellum. 

(93)  Eparces  Forster. 
(Type,  Eparces  quadriceps  Thomson. ) 
Face  not  much  .shortened;  scape  stout,  globose. 

First  joint  of  flagellum  rarely  longer  than  thick,  shorter  than  the  second; 
transverse  median  nervure  in  hind  wings  broken  below  the  middle. 

(94)  CerUeierus  Wesmael. 

(Type,  Cenieterus  major  Wesmael. ) 

First  joint  of  flagellum  elongate,  three  or  more  times  longer  than  thick,  and 

longer  than  the  second;  transverse  median  nervure  in  hind  wings 

broken  above  the  middle (95)  PcBcilosticlus  Ratzeburg. 

13.  Mesonotum  and  scutellum  not  wholly  flattened 14 

Mesonotum  and  scutellum  wholly  flattened,  the  postscutellum  smooth,  shining. 

Metanotum  loith  a  distinctly  circumscriljed  areola (96)  Eriplatys  Forster. 

(Tyi)e,  HarpeMormis  ardeicoUis  Wesmael.) 
Metanotum  irUhout  an  areola (97)  Anopiesta  Forster. 

14.  Seciond  alMlominal  segment  with  two  foveas  at  base;  metathorax  not  areolated. 

(98)  Nemaiomicrus  Wesmael. 
Second  abdominal  segment  with  thyridia  only  at  base;  metathorax  areolated. 
Thyridia  lying  close  to  the  base  and  indistinct;  postpetiole  broad,  strongly 

punctured;  cljrpeus  thickly  punctured (99)  Bseosemus  Forster. 

(Type,  Ichneumon  miiigosus  Gravenhorst. ) 
Thyridia  not  lyii^  close  to  the  base  and  usually  large;  postpetiole  not  broad 
nor  strongly  punctured;  clypeus  not  thickly  punctured. 
Postpetiole  very  short,  scarcely  one-fourth  the  length  of  the  petiole; 


Digitized  by  VjOOQ IC 


24  PROCEEDINOS  OF  THE  NATIONAL  MVSEtJM.  vol.xxiiL 

thyridia  very  large  and  broad,  placed  far  beyond  the  Ijase  and  only 
a  little  Ijefore  the  middle  of  the  Hegnient. 

Head  quadrate;  areola  pentgonal  or  nearly;  alxlomen  slia- 

greened  or  punctate  basally ( 100)  Noiosemtis  Foreter. 

(Type,  Noiosemus  Bohemani  Wesmael.) 
Head  pubglobose;  areola  of  nietanotum  semicircular;  abdomen 

smooth (101 )  Mavesia  Holmg^^n. 

(Ty|)e,  Phxogenes  argutus  Wesmael. ) 
Head  not  quadrate,  at  most  subquadrate;  postpetiole  not  very  short; 
thyridia  placed  tolerably  close  to  the  base  of  the  segment;  clypcus 
completely  separated  from  the  face. 

Cheeks  not  buccate;  the  clypeus  truncate  or  slightly  rounded 

anteriorly (102)  Phnsogenes  Wesmael. 

(Type,  Ichneumon  semivulpinus  Gravenhorst ) 
Cheeks  buccate;  the  clypeus  very  short  bisinuate  anteriorly. 

(103)  Proscus  Holmgren. 
(Type,  Phaeogenes  cephcUotes  Wesmael. ) 

Sial>family  II.    CRYPrmSTJE. 

1868.   CryptoidiBf  Family  26,  FcIrster  (part),  Verb.  d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  pp.  144  and  186. 
1873.   CnjptULTj  Family,  Thomson,  Opus  Ent.,  V,  p.  467. 

1887.  Cnjptifuej  Subfamily,  Ckesson,  Syn.  Hym.  North  America,  p.  42. 

1888.  Crypiidir,  Family,  Thomscjn,  Opus  Ent.,  XII,  p.  1236. 

1900.  Crypiinx,  Subfamily  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  568. 

This  subfamily,  with  the  exception  of  possibly  the  IchnewnaiiinxB^ 
can  be  easily  separated  from  all  the  others  by  the  characters  made 
use  of  in  my  table  of  subfamilies.  With  the  subfamily  mentioned, 
however,  it  is  different,  since  the  species  falling  in  it  are  exceedingly 
closely  allied,  and  the  males  especially  are  separated,  or  placed, 
with  difficulty.  The  females,  however,  may  be  easily  distinguished, 
except  in  a  few  cases,  by  the  prominent,  exserted  ovipositor,  and  the 
position  of  the  spiracles  of  the  first  abdominal  segment. 

Both  sexes,  however,  possess  a  character  not  found  in  the  Ichneu- 
raonlimm^  viz,  a  more  or  Jem  distinct^  lang  Itudinal  grooved  li7ie  or  furrow^ 
soniethiies  jmnctate  or  orenulate^  situated  lain  datmi  on  the  mesffpleuni 
and  inhich  Heparate.'i  the  m^ostrmum  front  th^m  sclerites.  This  char- 
acter may  always  be  depended  upon  to  separate  a  cryptine  from  an 
ichneumon  ine. 

Seven  distinct  minor  groups,  or  tril^es,  may  be  distinguished,  sep- 
amted  as  follows: 

TABLE    OK   TRIBES. 

Metathorax  vnthout  distinct  longitudinal  carince  or  at  the  most  with  only  the  pleural 
carinip  present,  the  jwtiolar  area  always  wanting,  usually  with  one 
or  two  transverse  carinjc  or  with  none;  stigma  most  frequently  nar- 
rowetl,  lanceolate;  apterous  and  subapterous  forms  common 2 

Metathonix  'with  longitudinal  carinte  and  usually  more  or  kvMs  completely  areolated, 
the  petiolararea  prewnt;  stigma  usually  widened,  triangular,  sub- 
triangular,  or  ovate;  sulmpterous  forms  rare. 
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Metathorax  iiHually  produced  beyond  the  insertion  of  hind  coxse,  the  i>etiolar 
area  an<l  the  areola  iLsually  confluent  and  extending  dear  to  the 
base;  ovipositor  very  short,  at  the  most  sutKJXserted. 

Tribe  I.  Stilpnini. 
Metathorax  not  produced  beyond  the  hind  coxae;  ovipositor  exserted. 

Front  wings  with  a  complete  areolet;  head  usually  quadrate;  antennte  and 

legs  most  frequently  stout Tribe  II.  PHVOADEroNiNi. 

Front  wings  with  the  areolet  incomplete,  open  behind  or  wanting;  head  not 
or  rarely  quadrate;  antennie  and  legs  usually  slender. 

Basal  nervure  not  strongly  curved  inwanily Tribe  III.  IIemitblini. 

Basal  nervure  strongly  curved  inwardly Tribe  IV.  Pezomachini. 

2.  Wings  fully  developed 3 

Wings  absent  or  abbreviated Tribe  IV.  Pezomachini. 

Metanotum  not  areolated Tribe  IV.  Pezomachini. 

3.  Front  wings  with  the  stigma  narrowed,  the  areolet  variable,  pentagonal,  or 

small  .quadrate,  sometimes  almost  punctiform,  more  rarely  open 
behind  or  entirely  absent;  discoidal  cell  with  the  lower  apical  angle 
straight  or  obtuse,  the  basal  nervure  not  strongly  curved  inwardly; 

abscissa  of  costa  long 4 

Front  wings  with  the  stigma  broad,  triangular,  the  areolet  pentagonal  in  posi- 
tion but  open  behind,  the  basal  nervure  strongly  curved  inwardly; 
abscissa  short.    (Male.) Tribe  IV.  Pezomachini. 

4.  Areolet  entirely  wanting Tribe  V.  Hemigasterini. 

Areolet  distinct,  usually  large,  never  very  small,  and  always  pentagonal,  the 

sides  convergent  alx)ve  or  parallel Tribe  VI.  Cryptini. 

Areolet  small,  quadrate,  sometimes  almost  punctiform,  sometimes  open  behind, 
but  never  i)entagonal  in  position Trilje  VII.  Mesoktenini. 

Tribe  I.     STILPNINI. 

1868.  StUpnoidsc,  Family  28,  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  144  and  188. 
1873.  Stilpnina,  Tribes,  Thomson,  Opus  Ent.,  V,  p.  468. 
1884.  StUpninay  Tribes,  Thomson,  Opus  Ent.,  X,  p.  1018. 
1894.  Stilpnini,  Tribe  I,  Ashmead,  Proc.  Ent.  Soc.  Wash. ,  III,  p.  278. 
1900.  Stxijminiy  Tribe  I,  Ashmead,  Smith*s  Insects  of  New  Jersey,  p.  568. 

This  group  is  of  small  extent  and  at  one  time,  on  account  of  the 
brevity  of  the  ovipositor,  was  cx)nf  used  and  classified  with  the  genuine 
Ichneumonines;  but  from  these  it  is  at  once  separated  by  the  longitu- 
ninal  furrow  which  separates  the  mesosternum  from  the  mesopleura. 

The  tribe  is  distinguished  from  the  others  in  this  subfamily  not  only 
by  the  non-exserted,  or  at  most,  subexserted  ovipositor,  but  also  by  its 
metathoracic  characters.  All,  except  two  or  three  of  the  genera,  have 
the  metathorax  lotig,  gradually  sloping  from  base  to  apex,  and  pro- 
duced posteriorly  beyond  the  insertion  of  the  hind  coxee,  with  the 
areola  and  the  petiolar  area  confluent,  extending  to,  or  almost  to,  its 
base. 

Most  of  the  species,  too,  are  highly  polished  and  have  the  abdomen 
long,  more  or  less  compressed,  rarely  short  or  broad,  while  the  areo- 
let in  the  front  wings,  although  sometimes  closed  and  pentagonal,  is 
most  frequently  wanting  or  open. 
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Eight  genei-a  arc  placed  here,  distinguished  as  follows: 

TABLB  OF  GENERA. 

Fourth  abdominal  segment  and  the  following  not  at  all  or  only  sHghtly  coni{ 

if  much  compreeeed,  compressed  from  the  Heeond  segment,  the  incisions 
always  distinctly  visible 2 

Fourth  abdominal  segment  and  those  following  very  strongly  compressed,   the 

incisions  scarcely  visible (104)  Seleucti»  Holmgren. 

(Type,  Seleucus  cuneifomiut  HoliiigreD.) 

2.  Thini  joint  of  flagellum  strongly  excised ( 105)  Zetisimn  Forster. 

(Type,  Zetmma  rufipes  Forster.) 
Third  joint  of  flagellum  not  excised. 

Areolet  closed  at  apex,  or,  if  open,  the  abdomen  much  lengthened 3 

^  Areolet  open  at  a{)ex,  the  abdomen  rounded  or  oval;  antennae  17-18-jointed. 

(106)  Xestophya  Forster. 
(Type,  Xeittophyafallaa:  Forster.) 

3.  Second  abdominal  segment  in  female  from  the  base  and  beyond  not  much  com- 

pressed, the  postpetiole  not  entirely  smooth  and  shining 4 

S(:>cond  abdominal  segment  from  the  base  and  all  the  following  segiuentt<  much 
trompressed  from  the  sides,  the  petiole  entirely  smooth,  shining,  the 
l>ostpetiole  scarcely  wider  than  the  petiole;  second  segment  longer  than 
wide  at  apex;  nietanotum  with  the  external  and  median  lateral  areas 

confluent (107)  Asyncriia  Forster. 

(Type,  Atradodes  foreolaitm  Gravenhoret) 

4.  Antennae  in  female  16-17-jointed,  in  male  19-23-jointed;  pronotum  anteriorly 

uncovered ( 108)  StHpnns  Gravenhoret 

(Tyi)e,  Stilpnus  gagates  Graven horsL) 
Antenme  in  female  more  than  17-jointed;  pronotum  covered. 

Alxlonien  in  female  either  lengthened  or  w>mewhat  compressed  from  the 
sides,  the  second  segment  more  or  less  rounded  laterally;  areolet  either 

closed  or  open  l)ehind 5 

AMomen  in  female  compressed  laterally,  also  not  strongly  lengthened,  the 
second  segment  laterally  not  rounded,  much  widened  toward  apex; 
spiracles  of  the  first  and  second  segments  in  males  and  females  not 
really  visible  from  above ( 109)  Pol.yrhenif>ia  Forster. 

5.  Alxlomen  in  female  not  compressed  laterally,  unth  a  distinct  ventral  foh^  niid- 

<lle  vein  in  hind  wings  oblitenite<l  at  base  in  both  sexes;  petiole  and  post- 
petiole  in  luale  smooth,  shining,  and  longer  than  the  coxse  and  trt>chan- 
ters;  se(M)nd  segment  with  thyridia;  areolet  open. 

(110)  ExolytvLs  Holmgren. 

(Type,  Mesoleplvi^  Isevigator  Gravenhorst.) 

Abdomen  in  female  much  compressed  laterally,  tnthout.  a  ventral  fold;  middle 

vein  in  hind  wings  distinct  in  both  sexes;  i)etiole  in  male  more  or  less 

coriaceous  or  rugulose,  7iot  longer  than  the  coxae  and  tnichanters;  areolet 

wanting  or  open (HI)  AiractodeH  Gravenhorst* 

(Tyjie,  Atractodes  bicohr  Gravenhorst) 
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Tribe  II.     PHYGADEUONINI. 

1868.  Phygadewmioidte,  Family  25,  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  pp.  144  and  181. 
1873.  PhygacUuanina,  Thomson,  Opus.  Ent.,  V.,  pp.  468  and  517. 
1894.  Phygadewmini,  Tribe  III,  Ashmead,  Proc.  Ent.  Soc  Wash.,  Ill,  p.  278. 
1900.  Phygadeuoniniy  Tribe  II,  xVhhhbad,  Smith's  Insects  of  New  Jersey,  p.  568. 

This  group  is  undoubtedly  the  largest  and  probably  the  most  diffi- 
cult to  study 'and  classify  of  all  the  tribes  in  this  subfamily,  and  I  am 
by  no  means  satisfied  that,  as  at  present  constituted,  it  is  a  natural 
group,  or  that  it  can  always  l>e  kept  separate  from  the  Ileniitdini, 
In  fact,  I  am  inclined  to  believe,  from  studies  thus  far  made  in  the  two 
groups,  that  some  of  the  foruLs  now  placed  in  the  Hemltelini  really 
belong  here,  and  that  the  closed  or  open  areolet  will  not  always  prove 
a  reliable  character  to  separate  them,  although  typical  forms  are 
readily  separated  by  it. 

For  the  present,  however,  or  until  a  larger  and  better  collection  («,n 
be  brought  together,  I  prefer  to  treat  these  two  tribes  in  the  FOrs- 
terian  sense. 

About  51  genera  are  now  recognized  in  the  tribe,  separable  as 
follows: 

TABLK  OK   (4ENERA. 

Wings  normal,  not  abbreviate<i 3 

Wings  abbreviated. 

Wings  wUh  a  dosed  marginal  cell 2 

Wings  uiihout  a  marginal  cell. 

Basal  nervure  present;  metanotom  incompletely  areolated,  the  apical  trans- 
verse carina  distinct,  complete (112)  Stibeuies  Forster. 

(Type,  Stibeutes  gravmhorsl'd  Forster.) 
Basal  nervure  absent;  metanotum  not  areolated,  the  apical  transverse  carina 

.  incomplete (113)  Pezoporus  Forster. 

(Type,  Pezomachus  mgrocindtis  Gravenhorst.) 

2.  Wings  itnih  a  basal  nervure;  metathorax  completely  areolated. 

(114)  Phyrtiui  Forster. 

(I'ype,  Ilemitdes  hemipterus  Gravenhorst.) 

Wings  iirUkout  a  basal  nervure (115)  Chamsszelua  Forster. 

3.  First  three  joints  of  flagellum  not  c^ipecially  lengthened,  or  at  least  not  the  third; 

in  female  st^roely  more  than  twice,  or  at  most  thrice,  as  long 
as  thick;  in  male  rarely  more  than  thrice  as  long  as  thick  at 

apex 8 

First  three  joints  of  fk^Ilum  nmch  lengthene<l;  the  first  and  second  at  least 
four  times  as  long  as  wide  at  apex,  or  longer,  the  third  fully 
three  or  more  times  longer  than  thick 4 

4.  Sides  of  the  face  clothed  wnth  a  glittering  or  silvery  white  pubescence;  parap- 

sidal  furrows  deep  and  extending  at  least  to  the  middle  of  the 

mesonotum 5 

Sides  of  the  face  not  clothed  with  a  glittering  white  pubescence;  parapsidal 
furrows  wanting  or  indistinct,  at  the  most  feebly  indicated 
anteriorly 6 
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5.  Transverse  median  nervure  in  hind  wings  not  broken.  (116)  Tkysiotorus  Forster. 
Transverse  median  nervure  in  hind  wings  broken. 

Disco-cubital  nervure  straight  or  slightly  curved,  but  not  angularly  broken. 
Abdomen  scarcely  longer  than  the  head  and  thorax  united,  the  8ecx>nd 
segment  at  apex  thrice  as  wide,  or  nearly,  as  long. 

(117)  Apgilops  Forster. 
AlKiomeii  longer  than  the  head  and  thorax  imited,  the  second  Begment 
longer  than  wide  at  apex;  areolet  with  the  sides  convergent 
above. 
Metathoracic  spiracles  larcce,  long  elliptical  (male)  (see  p.  29). 

(126)  Pleciocryptus  Thomean. 
Metathoracic  spiracles  small,  short  oval  or  subrotund  (male)  (see 

p.  29) (127)  Microcnfptus  ThomBOiL 

Disco-(!ubital  nervure  angularly  broken. 

Abdomen  elongate,  much  longer  than  the  head  and  thorax  imited,  the 
second  segment  not  twice  as  wide  as  long,  not  much  more  than 
half  the  length  of  the  s^ment (118)  Panargyrops  Forsta*. 

6.  Metathorax  regularly  areolated,  more  or  less  rugolose,  or  coriaceous,  and  fre- 

quently opaque 7 

Metathorax  areolated,  but  quite  smooth  and  shining. 

First  abdominal  segment  with  dorsal  carinie;  metathorax  with^re  areas  at 

apex (119)  Leptodermojt  Forster. 

First  alxlominal  segment  vMhout  dorsal  carinte;  metathorax  with  three  ajea^ 

at  apex (120)  Oxytmiia  Forster. 

7.  Radius  originating  before  the  middle  of  the  stigma;  disco-cubital  cell  at  base  as 

wide  as  the  second  discoidal  cell  at  apex. .  (121)  IsoHma  Forster. 
Kadius  originating  from  the  middle  of  the  stigma;  disco-cubital  cell  at  base 
nearly  twice  as  wide  as  the  second  discoidal  ctell  at  apex. 

Transverse  median  nervure  in  hind  wings  obtusely  angularly  broken  a  little 
above  the  middle;  i)etiole  long,  almost  straight,  not  elbowed  or 
much  widened  at  apex (122)  AcroricntLs  Ratzeborg. 

Transverne  median  nervure  in  hind  wings  straight  and  broken  by  the  sub- 
(liscoidal  nervure  far  below  themiddle;  petiole  bent  and  widened 
at  apical  third (123)  Stiboscopus  Forster. 

8.  Dorsal  carinaj  of  first  abdominal  segment  extend  from  the  base  to  the  spiracles, 

but  not  beyond 9 

Dorsal  (»rinai  of  first  abdominal  st^^ent  extend  from  the  base  to  beyond  the 
spiracles,  but  rarely  to  the  tip  of  the  segment;  if  not,  then 
antennae  in  female  compressed  or  flattened  between  the  middle 
and  the  apex '. 10 

9.  Hind  tibiai  deeply  incised  at  apex,  the  tarsi  attached  l)elow  the  tip. 

Metanotum  areolated,  the  areola  wider  than  long;  hind  tibifie  spinulose. 

(124)  Glyphicneniis  FoTSter. 
(Type,  Phygmknwn  rn//(i//f(ndt«  Gravenhoret.) 
Hind  tibije  normal,  710^  deeply  incise<l  at  a,pex;  the  tarsi  attached  normally. 
Metanotum  with  the  lateral  basal  and  median  areas  not  confluent. 

Spiracles  small,  round ( 125)  Bathymetig  Forster. 

Spiracles  long  oval  or  ovate  (males). 

Last  joint  of  tarsi  as  long  aa  the  third;  scutellum  spotted  with 

yellow  (seep.  27) (113)  Pcgoponw  Forster. 

I^ast  joint  of  tarsi  shorter  than  the  third;  scutellum  black  (see 
p.  27) {lU)  StibetUes  FoTBter. 
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Metanotuin  with  the  lateral  ba^^l  and  the  median  areas  (*(>nfluent. 

Spiracles  rather  large,  elliptic-oval (126)  Pkctocn/ptus  Thomson. 

Spiracles  rather  small,  short  oval  or  subrotund. 

(127)  Microcryplus  Thomson. 
(Type,  Cryptus  erythrinus  Gravenhorst. ) 

10.  (^lypeiis  in  male  and  female  anteriorly  distinctly  bidentate,  or  with  two,  more 

or  less  distinct,  nipples 11 

Clypeus  with  the  anterior  margin  simple  or  with  a  single  tooth 13 

1 1.  Eyes  bare,  never  distinctly  hairy 12 

Eyes  distinctly  hairy. 

Antenna;  tricolored,  ringed  with  whiti*;  lirHt  and  second  flagellar  joints  of 
an  equal  length *. (128)  Isdix  Forster. 

Antenna;  neither  tricolored  nor  ringed  with  white;  flrst  flagellar  joint 
shorter  than  the  second (129)  Ho^nelys  Forster. 

12.  Metanotum  at  base  not  completely  areolated (130)  Polytrihajc  Forster. 

Metanotum  at  base  completely  areolated. 

Carina  at  apex  of  the  middle  lateral  area  sharply  elevated;  set^ond  segment 
much  narrowed  toward  the  l)ase,  8<Tarcely  half  a^  wide  as  at 
apex,  and  finely  striately  rugulose  its  entire  length. 

(131)  JBJmociona  Forster. 
Carina  at  apex  of  the  middle  lateral  area  not  sharply  elevated;  second  seg- 
ment not  much  narrowed  toward  base,  more  than  half  as  wide 
as  at  apex,  and  not  striate  its  entire  length. 

(132)  Plesiognathus  Forster. 
(Type,  Phygadeuon  cephalotes  Gravenhorst ) 

13.  Clypeus  with  one  tooth  on  its  anterior  margin (133)  Micromonodon  Forster. 

Clypeus  with  the  anterior  margin  simple  or  without  a  tooth. 

Transverse  median  nervure  in  hind  wings  not  broken,  or  broken  heloiu  the 

middle 14 

Transverse  median  nervure  in  hind  wings  broken  al  or  above  the  middle. 
Transverse  median  nervure  in  front  wings  originating  before  the  basal 
nervure;  base  of  third  discoidal  cell  much  wider  than  the  base 

of  the  second  discoidal  cell (134)  JTeterotypfia  Forster. 

Transverse  median  nervure  in  front  wings  not  originating  before  the 
basal  nervure;  base  of  third  discoidal  cell  not  wider  than  the 

base  of  the  second  discoidal  cell ( ISb) Dapanus  Forster. 

=  Sorbaa  Forster  =  Trichocryptus  Forster. 
(Type,  Ichneumon  cindoriwt  Fabricius.) 

14.  Transverse  median  nervure  in  hind  wing  broken  below  the  middle 15 

Transverse  median  nervure  in  hind  wings  not  broken. 

Abdominal  segments  2  and  3  very  large (136)  Iledylus  Forster. 

15.  Pronotum  not  lengthened;  ovipositor  prominently  projecting 16 

Pronotum  lengthened;  ovipositor  only  slightly  visible  l)eyond  the  tip  of  the 

abdomen (137)  Dirophanci^  Forster. 

16.  Petiolar  area  very  short,  the  areola  narrow,  rectangular,  extending  to  apex; 

head  very  small;  antennje  slender,  filiform. 

(138)  Tricholinum  Forster. 
Petiolar  area  not  very  short,  the  areola  not  long,  rectangular,  most  frequently 
transverse  and  hexagonal,  rarely  pentagonal,  if  elongate,  nar- 
rowed toward  base,  rarely  wholly  wanting. 

Eyes  bare 18 

Eyes  hairy. 

Second  alxlominal  segment  shorter  than  the  third 17 
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• 
Second  alxloininal  m.'gnient  a  little  longer  than  the  third,  smooth  and 

polished,  the  po«t  petrole  striate (139)  Zaphleges  Foreter. 

{Type^  Phygadeuon  leu(x>8Uffimus  GravenhoTsL) 
17.  Fovea  at  Inne  of  scutelluni  divided  hy  a  pharp  carina,  metanotum  completelT 
areolated,  the  areola  transA-erne,  trapezoidal. 

(140)  Endasys  Furster. 
Fov(>a  at  Imim*  (if  scutellum  vol  divide<l  by  a  Hharp  carina;  metanotum  completely 
areolated,  the  areola  longer  than  wide,  hexagonal. 

(141 )  Baryntica  Forster. 
IK.  ^Middle  joints  of  flagellnm  above  in  female  uai  flattened,  in  maIeclothe<l  usually 

with  short,  shaggy  hairs 19 

Middle  joints  of  flagellum  alH)ve  mucii  flattened. 

Metanotum  exareolated  or  very  incompletely  areolated;  spiracles  for<7<',  linear 

or  elliptical (142)  Oiraudia  Forster. 

(Type,  Cryptua  amffruen  GravenhorsL  ) 

Metanotum  with  a  long  middle  area,  the  areola  and  basal  area  very  united; 

spiracles  not  l&rge,  oval;  sulxliscoidal  nervure  in  hind  wings 

originating  very  close  to  the  origin  of  the  transverse  median 

area ( 143)  Schenha  Forster. 

(Type,  C*rifptus  fframinicoia  Gravenhorst,) 

19.  Metathorax  with  four  distinct  prominent  teeth;  disc(M*ubital  ner\'ure  broken 

by  a  stump  of  a  vein  near  the  middle  -  ( 144)  Jihembobitut  Forster. 
(TJype,  Phygadeium  qtiadrispimmia  Gravenhorst, ) 
Metathorax  at  most  with  two  prominent  teeth,  often  unarmed. 

Hind  tibiie  normal 20 

Hind  tibiae  toward  apex  broadened  and  broadly  flatly  truncate. 

(145)  Cohcnema  Forster. 

20.  Metanotum  at  l>a>*e  usually  more  or  less  incompletely  areolated,  the  areola  and 

l)asal  areas  confluent,  or  the  former  is  not  separated  from  the 

middle  lateral  areas  by  a  sharp  carina 21 

Metanotum  at  base  completely  areolated 24 

21.  I^)wer  tooth  of  mandibles  much  longer  than  the  upper  tooth. 

Hearl  qiuwlrate;  transverse  median  nervure  interstitial  with  the  basal  nerv- 
ure   (146)  Ecportheior  Foreter. 

(Tyjw,  Phygadeuon  fordpes  Gravenhorst.) 
Ix)wer  tooth  of  mandibles  shorter  or  no  Icmger  than  the  upper  tooth. 

Metathoracic  spiracles  round,   or  very  short  oval,   scarcely   longer   than 

wide 22 

^letathoracic  spiracles  fully  twice  as  long  as  wide,  or  nearly. 

Areola  seen  from  above  pyramidal;   metathoraiMc  spiracles  not  quite 

twice  as  long  as  wide (1*17)  Neleophron  Forster. 

Areola  seen  from  above  not  pyramidal;  metathoracic  spiracles  twice  or 

more  than  twice  longer  than  wide (148)  Epiphobus  F5rater. 

2'i.  1 1  { tid  cubiform . 

Femora  somewhat  short  and  swollen;  antennie  short,  stout;  metanotum 

without  or  with  areas  confluent ( 149)  Ecpaglus  Forster. 

(Tyi^e,  Phygadeuon  brevioorrm  Gravenhorst. ) 
Head  not  cubiform. 

Disco-cubital  nervure  irith  a  short  process (150)  Odonloneura  Forster. 

Disco-cubital  nervure  vithoul  a  process. 

Second  recurrent  nervure  receive<l  by  the  areolet  at  or  behind  the  mid- 
dle    23' 

8et*4jnd  recurrent  nervure  received  by  the  are<:)let  Itefore  the  middle, 
Metanotum  coarsely  rugose,  the  areola  very  high  and  narrow;  first 
abdominal  segment  wholly  striate. . .  ( 151 )   Ulolhymua  Forster. 

Digitized  by  VjOOQ IC 


W.1206-  ICHNEUMON  FLIES— ASHMEAD,  31 

Metanotum  not  coarsely  rugose,  the  first  and  second  lateral  areas 
confluent;  first  abdominal  s^^ent  not  striate. 

(152)   r>p/itdnM«  Forster. 

23.  Lower  tooth  of  mandibles  very  small  and  mudi  shorter  than  the  upper  tooth. 

(153)  Homoiherus^bT^i&r. 
Lower  tooth  of  mandibles  equal,  or  nearly,  with  the  upper  tooth. 
Posterior  tibite  and  tarsi  normal,  not  spinulose. 

First  three  segments  of  abdomen  finely  coriaceous,  the  second  a  little 

longer  than  the  third ( 154 )  Pammachis  Forster. 

=Stenocryptus  Thomson. 
First  three  segments  of  abdomen  smooth,  the  second  and  third  of  an 

equal  length ( 155)  Phygadeuon  Gravenhorst. 

Posterior  tibue  and  tarsi  spinulose. 

Metathorax  bidentate (156)  Trachyphyrxis  Haliday. 

24.  Spiracles  of  the  second  and  third  abdominal  segments  placed  close  to  the  lateral 

mai^n 25 

Spiracles  of  the  second  and  third  abdominal  segments  placed  away  from  the 
lateral  margin 26 

25.  Scntellum  very  flat (157)   Terpiphora  Forster. 

Scutellum  c-onvex ( 158)  Scina^copm^  Forster. 

26.  Third  aMominal  segment  not  longer  than  the  second 27 

Third  abdominal  segment  longer  than  the  second (159)  Medophron  Forster. 

27.  Metanotum  with  the  areola  most  frequently  hexagonal,  never  pentagonal,  the 

basal  area  never  triangular 28 

Metanotum  with  the  areola  regularly  pentagonal,  quite  pointed  toward  apex, 
the  l>asal  area  triangular ( 1 60)  Phyzelm  Forster. 

28.  Anterior  margin  of  clypeus  vot  emarginate;  metathoracic  spiracles  surrounded 

by  sharp  curved  carinas ( 161 )  Bachia  Fonster. 

Anterior  margin  of  clypeus  more  or  less  emarginate. 

Metanotai  carina  angular;^  radius  originating  from  the  middle  of  the  stigma; 
first  abdominal  segment  with  strong  dorsal  carinse. 

(162)  Nuneches  Forster. 
Metanotai  carina  curved;    radius  originating  behind  the  middle  oi  the 
stigma;  first  abdominal  s^ment  ivUhout  dorsal  c^rinse;  upper 
tooth  of  mandibles  more  than  twice  as  long  as  the  lower. 

(163)  Demopheles  Forster. 

Tribe  III.     HEMITELINL 

l&B.  HrmiteloicUv,  Family  24,  FQrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  144  and  173. 
1873.  Hemitelina,  Tribus,  Thomson,  (part)  Opus.  Ent,  V,  p.  468. 
1884.  Opus  Ent.,  X,  p.  967. 

1894.  IfemiteHni,  Tribe  II,  Ashmbad,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  278. 
1900.  Hemttelini,  Tribe  III,  Ashmead,  Smithes  Insects  of  New  Jersey,  p.  669. 

Thomson  (see  above)  included  with  this  tribe  FOrster's  Pezmna- 
clioidm^  but  so  far  I  have  been  able  to  separate  the  two  readily  by 
the  characters  made  use  of  in  my  table  of  tribes,  the  female  being 
distinguished  by  metathoracic  characters  and  the  winged  males  by 
the  difference  in  the  shape  of  the  basal  nervure  in  the  front  wings. 

Forster  gave  no  character  to  separate  the  winged  males  in  this  group 
from  those  in  the  Pezomachini^  and  1  suspect  he  may  have  included 
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some  of  them  here  under  different  generic  names,  since  I  have  already 
recognized  three  or  four  generic  types  of  males  among  the  Pe2f>m4ichini, 
Some  78  genera  fall  in  this  tribe,  as  at  present  interpreted,  althoug-h 
some  of  these,  if  I  have  identified  them  correctly,  will  have  to  be 
removed  toother  tribes  later,  that  is,  to  the  Phygadeiiotuni  Pesoffiavhini^ 
and  possibly  to  the  PIectij<cinL 

TABLE  or  UENBRA. 

Fiivt  tranHveive  cubitus  twl  entirely  wanting,  Ufoully  very  distiuct,  the  areolet  pentag- 
onal in  |x>eition,  hut  open  behind,  the  traneverpe  nervure 
entirely  wanting  or  ver>'  pale,  mibobsolete 3 

First  transverse  mibitus  entirely  wanting,  the  diwxK*ubital  nervure  being  interstitial 
with  the  second  al)S(*issa  of  the  radius,  the  areolet  wholly 
wanting 2 

2.  First  joint  of  flagellum  as  long  or  somewhat  longer  than  the  second;  vertex  9S 

high  as  the  upfier  eye  margins. 

Ocelli  lying  close  to  the  eyes (IW)  Spinolia  Forster. 

Ocelli  not  lying  close  to  the  eyes,  the  lateral  ocelli  as  wi<le,  or  nearly,  from 
each  other  as  to  the  eye  margin. 

Antennie  20-jointe<l  or  more ( 165)  Aiioctda  Foreter. 

Antennae  short,  less  than  20- jointed.. (166)  AloMotu^trti  Kriechbaunier. 

First  joint  of  flagellum  shorter  than  the  second;  vertex  much  higher  than  thtr 

upper  eye  margins;  ocelli  far  away  frt)m  the  eyes;  eyes  Biuall; 

antennae  17-jointed (1^7)  Syneches  FOrster. 

3.  Metanotum  not  at  all  areolated (1^)  ChirotuxL  Forst4.»r. 

Metanotum  more  or  less  areolatt  d. 

Second  discoidal  cell  clo8e<l 5 

Second  distx>idal  cqW  open  at  apex 4 

4.  Wings  in  female  much  shorteneil,  without  a  stigma;  head  quadrate. 

(169)  Oi/o/?/fj«r  Forster. 
Wings  normal,  with  a  stigma;  head  transverse. 

Antenna*  15-17-jointe<l;  metathorax  with  the  i>etiolar  area  very  laiige. 

( 1 70)  (inifpetotmnyha  ForHter. 
Antenmc  at  least  19-jointed;  metathorax  regularly  areolated. 

(171)  Xenolytua  Forster. 

5.  Metathoracic  spiracles  round 6 

Metathoracic  spiracles  oval (172)  Olartuitett  Forster. 

6.  Transverse  median  nervure  in  hind  wings  broken *  .  .   15 

Transverse  median  nervure  in  hind  wings  not  broken,  straight, 

Antennie  more  than  17-jointed;  second  abscissa  of  the  radius  not  5  times?  as 
long  as  the  first 7 

Antennie   17-jointetl;    marginal  cell   very   long  and   i>ointe<i,  the   secinifl 
abscissa  of  radius  about  5  times  as  hmg  as  the  first. 

(173)  Ornowm*  Forster. 

7.  Discoidal  evil  closed  at  apex 8 

DisK'oidal  cell  open  at  a|x»x. 

Second  discoidal  cell  clostnl (174)  Acrolyia  Forster. 

8.  Hind  femora  very  thick ( 175 )  Gunopaches  Forster. 

Hind  femora  not  very  thick,  nonnal. 

Metanotmu  with  the  carina  distinct,  not  obliterate<l  at  the  middle 9 

Metanotum  with  the  carina  obliterated  at  the  middle. 

Parapsidal   furrows  uniting  at   the  middle  of  the  mesouotuni; 
areolet  irregular;   first  al)scissa  of  the  ratiius  fully   half  tbe 
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length  of  the  settond;  first  joint  of  the  fla^lluni  longer  than  the 

second (176)   Thestu  Fbi^i/Qv. 

P&rapsidal  furrows  not  unithigat  the  middle  of  the  niesonotuni; 
areolet  regularly  formed:  first  absc-issc-a  of  radius  not  half  the 
length  of  the  second;  first  joint  of  ttagellum  shorter  than  the 

second ;. .  (177)  Peman  Forster. 

9.  MetathoTBx  with  the  petiolar  area  bounded  by  a  prominent  ridge  above,  the 

middle  lateral  area  also  prominent (178)  Trisacra  Forster. 

Metathorax  with  the  petiolar  area  not  l)ounded  by  a  prominent  ridge  above. 

Metanotum  incompletely  areolate<l 14 

Metanotum  completely  areolated. 

Face  not  clothed  with  longghttering  white  hairs;  mesonotum  with 

the  parapsidal  furrows  incomplete  or  wanting 10 

Face  clothed  with  long  glittering  white  hairs;  mesonotum  with  the 
parapsidal  furrows  complete. 

Face  very  much  narrowed (179)  Ischnurgops  Forster. 

Face  broad (180)  Sieganops  Forster. 

10.  Middle  lateral  areas  very  strongly  toothed ( 181 )  hchyracis  Foster. 

Middle  lateral  areas  not  strongly  toothed. 

Clypeos  distinctly  separated;  anal  valves  in  male  small;  mandibles  not 
emarginateat  the  middle 11 

Clypeus  not  separated,  wholly  bent  downward,  the  anterior  margin 
squarely  truncate;  anal  valve«  in  male  very  large,  prominent; 
mandibles  very  small,  emarginate  medially. 

(182)  Astomaepis  Forster. 

1 1.  Petiolar  area  mA  confluent  with  the  areola 12 

Petiolar  area  confluent  with  the  areola  and  extending  nearly  to  the  base  of  the 

metanotum;  antennae  18-jointed,  toward  apex  clavate. 

(183)  aVicrop^a- Forster. 

1 2.  First  joint  of  flagellum  fully  as  long  or  longer  than  the  second 13 

First  joint  of  flagellum  a  little  shorter  than  the  second (184)  Lysibia  Forster. 

13.  Middle  vein  in  hind  wings  toward  the  base  obliterated  and  only  visible  by  a 

hyaline  line ( 185)  Daetora  Forster. 

Middle  vein  in  hind  wings  distinct,  not  obliterated  at  base. 

Metanotum  with  5  areas;  spiracles  of  the  first  abdominal  segment  very 

prominent (186)  Aclastus  Forster. 

Metanotum  with  3  area>«;  spiracles  of  the  first  abdominal  segment  not  at  all 

prominent ( 187)  OpiMhostertus  Forster. 

14.  Metanotum  wUhovi  areas  at  base;  wings  very  narrow.  (188)  Asthenoptera  Forster. 
Metanotum  ipUh  areas  at  ba,se;  wings  broad (189)  Stygera  Forster. 

15.  Metathoracic  ridge  not  interrupted  at  the  middle 16 

Metathoracic  ridge  interrupted  at  the  middle. 

First  al)ominal  segment  short,  broad,  and  strong  .  .(190)  Dkujlypta  Forster. 

16.  Eyes  distinctly  hairy ( 191 )  Hnhromma  Forster. 

Eyes  not  hairy. 

Ocelli  touching  the  eyes ( 192)  PMomrrKi  Forster. 

Ocelli  not  touching  the  eyes. 

Clypeus  bare,  or  nearly,  uiihml  long  hairs 17 

Clypeus  with  long  hairs,  almost  forming  a  fascicle. 

(193)  B«i;i?///iW-r  Forster. 

17.  Finst  joint  of  the  flagellum  somewhat  shorter  than  the  second 18 

First  joint  of  the  flagellum  as  long  as  or  longer  than  the  second 19 

18.  Thiitl  joint  of  the  flagellum  sa  well  as  the  second  joint  somewhat  longer  than 

the  first;  clypeus  anteriorly  at  the  middle  impressed  and  broadly, 
although  slightly,  emarginate (194)  AMna  Forster. 
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Third  joint  of  the  flagellum  not  longer  than  the  first;  clypeiw  anteriorly  at  the 
middle  neither  impreseed  nor  emaTginate-(195)  Ddictes  Foreter. 

19.  Transverse  median  nervure  in  hind  wings  broken  at  or  below  the  middle,  nc^ver 

above  the  middle 20 

Transverse  median  nervure  in  hind  wings  broken  above  the  middle. 

(196)  Strejmm€Ultis  Forever. 

20.  Head  widened  behind  the  eyes,  the  temples  broad (1^7)  JDnoplex  Forster. 

Head  not  widened  behind  the  eyes,  the  temples  flat  or  narrow. 

Discoidal  nervure  not  longer  than  the  base  of  the  discocubital  cell 21 

Discoidal  nervure  longer  than  the  base  of  the  discocubital  cell. 

(198)  if(wrfru«  Foreter. 

21.  Metanotum  with  the  apical  carina  strongly  angulated  or  toothed. 

(199)  Lymean  Fftrrter. 
Metanotum  with  the  apical  carina  normal. 

Radius  more  or  less  curved,  but  not  broken  at  a  right  angle 22 

Radius  broken  almost  at  a  right  angle ( 200)  Paraphylajc  Forster. 

22.  Discoidal  cell  not  narrowed  at  base,  the  apex  lying  far  from  the  hind  mai^n  of 

the  wing 23 

Discoidal  cell  much  narrowed  at  base,  the  apex  not  far  from  the  hind  mar^gin 
of  wings,  the  entire  radius  strongly  arcuate;  transverse  median 
nervure  in  hind  wings  quite  near  the  inner  margin. 

(201)  Rhadiurgiui  Fi^ret^T. 

23.  Metanotum  imihoui  carinse (202)  A9chifAu»  Foreter. 

Metanotmn  imih  carime. 

Clypeus  anteriorly  wUhmii  an  impr««ion 24 

Clypeus  anteriorly  with  an  impression  on  both  sides. 

Metanotum  coarsely  rugose;  antennse  in  male  thick,  the  first  joint  of 

the  fiagellum  not  thrice  as  long  as  thick (203)   Tolmerwa  Foreter. 

Metanotum  not  coarsely  rugose;  antennse  slender,  filiform,  the    finst 
three  joints  of  fiagellum  at  least  five  times  as  long  as  thick. 

(204)   Rhadinocera  Forster. 

24.  Clypeus  anteriorly  not  bidentate;  middle  lateral  areas  not  broadly  earinately 

prominent  at  apex 25 

Clypeus  anteriorly  at  the  middle  bidentate;  middle  lateral  areas  at  ai)ex  broadly 
earinately  })rominent (205)  Imdelphus  ForFter. 

25.  Penultimate  joint  of  the  maxillary  palpi  more  than  half  as  long  a£  the  last. .  26 
Penultimate  joint  of  the  maxillary  palpi  only  half  as  long  bs  the  last. 

(206)  Blapndoleji  FOrpter. 

26.  Third  joint  of  hind  tarsi  as  long  as  or  longer  than  the  fifth 27 

Third  joint  of  hind  tarsi  shorter  than  the  fifth. 

Spiracles  of  the  first  alxlominal  segment  place<l  somew^hat  l)efore  the  mid- 
dle; ovipositor  with  a  slight  upw^ard  cur\'e. 

(207)  AlUnnacrfis  F6rett»r. 

27.  Third  joint  of  hind  tarsi  longer  than  the  fifth 29 

Third  joint  of  hind  tarsi  of  an  equal  length  with  the  fifth. 

Clypeus  distinctly  but  not  deeply  separateti;  all  femora,  an<l  especially  the 
hind  pair,  distinctly  thickene<l ;  hea*!  much  narrowed  Ix^hiiKi 
the  eye«;  the  middle  lateral  areas  at  apex  not  strongly  promi- 
nent    28 

Clypeus  very  deeply  separated;  femora  not  especially  thickened;  head  not 
eHp)ecially  narrowed  back  of  eyes;  metathorax  with  five  area^* 
at  apex,  the  middle  lateral  area  strongly  pn)minent  at  apt»x. 

(208)  PhUmvygmvLs  Foreter. 
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28.  Metathorax  at  aj)ex  perpendicularly  truncate,  the  carinjc  not  pharp,  the  i)etiolar 

and  lateral  apical  areaH  confluent;  first  alnlominal  segment  at 
a|)ex  twice  aa  wide  aa  at  base;  disco-cubital  nervure  broken  by 
a  stump  of  a  vein;  anteume  usually  ringe<l  with  white. 

(209)  Riirydotira  Forster. 

Metathorax  at  apex  not  perpendicularly  truncate,  the  carinie  very  sharp,  the 

petiolar  area  separated   from   the  lateral   apical  areas;    first 

abdominal  segment  at  apex  not  much  wider  than  at  l>aae; 

antennae  not  ringed  with  white (210)  Pantolispa  Forster. 

29.  Metathorax  as  seen  from  the  side  perpendicularly  truncate,  or  almost 30 

•    Metathorax  as  seen  from  the  side  not  perpendicularly  truncate 31 

30.  Dorsal  carinse  of  the  first  abdommal  segment  sharp  and  distinct  from  the  base 

to  beyond  the  middle;  first  joint  of  the  flagellum  scarcely  longfer 
than  the  second,  the  latter  distinctly  longer  than  the  third,  the 
ten  joints  before  the  last  in  female  wider  than  long;  marginal 

cell  not  longer  than  the  stigma (211 )  Microtorus  Forster. 

Dorsal  carinse  of  first  abdominal  segment  extending  U)  the  middle,  but  feeble; 
flagellum  filifonn,  the  first  three  jointe  much  lengthened,  slen- 
der and  often  of  an  equal  length;  marginal  cell  longer  than  the 
stigma (212)  Orihizema  Forster. 

31.  Glypeus  medially  somewhat  produced  and  defiected  at  the  sides. 

(213)  Chriodes  Forster. 
Clypeus  not  produced  medially  and  not  deflexed  at  the  sides. 

Antenna;  not  strongly  thickened  behind  the  middle 32 

Antennae  strongly  thickened  behind  the  middle  and  the  acuminate. 

(214)  Agiislheties  Forster. 

32.  Head  not  much  shortened,  also  not  especially  broad  nor  lenticular 33 

Head  nmch  shortened,  very  broad  and  almost  lonticular. 

First  abscissa  of  radius  usually  small,  scarcely  longer  than  the  transverse 
cubital  nervure,  at  the  most  one-eighth  the  length  of  the  second 
abscissa (215)  Xenohrachys  Forster. 

First  abscissa  of  radius  at  least  one-third  the  length  of  the  second  abscissa. 

(216)  Brachycephalug  Forster. 

33.  First  abdominal  segment  not  l)ent  at  the  middle,  also  not  elevated 34 

First  abdominal  segment  bent  at  the  middle  and  somewhat  elevated. 

(217)  Naetes  Forster. 

34.  Last  joint  of  maxillary  palpi  not  longer  than  the  penultimate  and  shorter  than 

the  third : (218)  llapinasies  Forster. 

Last  joint  of  maxillary  palpi  longer  than  the  penultimate. 

Scutellum  laterally  margined  only  at  base 35 

Scutellnm  laterally  margined  to  the  apex. 

Spiracles  of  the  third  abdominal  segment  placed  far  from  the  lateral 

margin (219)  Onottis  Forster. 

Spiracles  of  the  third  abdominal  segment  place<l  quite  near  the  lateral 
margin (220)  Itamus  Forster. 

35.  Metathorax  with  the  areola  toward  the  base,  not  regularly  and  sharply  pointed, 

usually  hexagonal  or  wanting,  the  basal  area  not  triangular.  36 
Metathorax   with  the  areola  toward    the  base  very  regularly  and  sharply 
pointed,  pentagonal,  the  basal  area  triangular. 
Second  and  third  abdominal  segments  sharply  but  finely  aciculate. 

(221)  Eudehis  Forster. 

Second  and  third  abdominal  segments  not  transversely  aciculate;   wings 

fasciate (222)  Idemum  Forster. 
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36.  Basal  area  and  areola  wanting (223)  PlwJtjiacra  Forater. 

Basal  area  and  areola  preHent,  or  at  least  the  areola  is  present. 

Last  joint  of  the  hind  tarsi  hardly  one-third  longer  than  the  fourth 37 

Last  joint  of  the  hind  tarsi  hardly  one-fifth  longer  than  the  fourth;  anterior 
margin  of  the  clypeus  not  truncate. 
Second  abdominal  segment  unih  sharp  well-<iefined  thyridia, 

(224)  Ethdurgus  Forster. 
Second  abdominal  segment  vnihoui.  thyridia. .  (225)  Zoophthorus  Forster. 

37.  Transverse  median  nervure  in  hind  wings  broken  belotv  the  middle 38 

Transverse  median  nervure  in  hind  wings  broken  at  the  middle. 

(226)   Diatora  FOrster. 

38.  First  three  abdominal  segments  transversely  impressed. .  (227)  Encnties  Forster. 
First  three  abdominal  segments  not  transversely  impressed. 

Clypeus  not  separated,  quite  flat,  anteriorly  truncate  or  medially  projecting 

and  feebly  margined (228)  AdiastoUt  Forster. 

Clypeus  more  or  less  distinctly  separated. 

Metathorax  imthcut  two  regularly  forme<l  transverse  carinsc 39 

Metathorax  imth  two  transverse  carina?,  but  urUhoui  a  closed  areola. 

(229)  Isdromus  Forster. 

39.  Second  abdominal  segment  not  finely,  longitudinally  aciculate 40 

Second  abdominal  segment  finely,  longitudinally  aciculate;  metathorax  biden- 

tate,  the  areola  in  the  male  as  long  as  the  petiolar  area. 

(230)  Oq/moru8  Forster. 

40.  Abscissa  of  the  cubitus  behind  the  transverse  discoidal  nervure  so  strongly  beti 

upward  that  it  extends  parallel  with  the  transverse  cubitus. 

(231)   Urithrejjtus  Fbreter, 
Abw'iFsa  of  the  cubitus  behind  the  transverse  discoidal  7wt  parallel  with  the 
transverse  cubitus. 

Head  behind  not  very  much  narrowed 41 

Head  behind  very  much  narrowed (232)  Iletnileles  Gravenhorst 

41.  Metathorax  with  the  spiracular  are*  ivith  a  sharp  carina  within. 

(233)  Enplamis  Forster. 
Metathorax  with  tlie  spiracular  area  ?/;j7/m>u<  a  sharp  carina  within;  first  abdom- 
inal segment  without  a  sharp  <'arina  extending  from  the  spiracles 
to  a{)ex. 

Clypeus  with  the  anterior  margin  not  impressed  medially;  al)scissa  of  the 
cubitus  lying  l^ehind  the  transverse  discoidal  ner\-iire  and  ex- 
tending parallel  with  the  second  aliscissa  of  the  radius;  ocelli 
in  male  not  close  to  the  eyes (234)  Isochresta  Forster. 

ClyiHJUs  with  the  anterior  margin  medially  impressed;  abscissa  of  the  cubitus 
lying  behind  the  transverse  discoidal  nervure  but  strongly  con- 
vergent with  the  second  abscissa  of  the  radius;  ocelli  in  male 
very  close  to  the  eyes (235)  Charilopes  Forster. 

Tribe  IV.     PEZOMACHINI. 

1868.  Pezoiimchoidn\  Family  23,  Forster,  Verb.  d.   naturh.  Ver.   pr.  Rheinl., 

XXV,  pp.  144  and  173. 
1873.  Ilemiteiiyuty  Tribus  Thomson  (part).  Opus.  Ent.,  V.  p.  468. 
1900.   Pezomachini,  Tribe  IV,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  560. 

This  tribe  is  here  restricted  to  species  having  a  non-areolated  meta- 
thorax, or  at  most  with  only  a  transverse  apical  carina.  The  suH- 
apterous  females  with  an  arcolated  metathoitix  are  removed  to  the 
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/%y^^//fe/Wi/w/,  where,  in  fact,  FOrster  had  ahvady  phu-ed  some  of 
them  under  different  generic  names,  namely:  Stibeides^  Pe2ap(/rm^ 
PhyrUm^  and  Charncezdv^.  Aptesis  FOrster,  a8  originally  defined, 
seems  to  have  included  some  if  not  most  of  these  forms.  The  name, 
therefore,  may  have  to  disappear  entirely,  since  all  of  the  species 
placed  here  by  FOrster  that  I  have  had  for  examination  belong  to 
other  genera,  in  a  different  tribe. 

Agrothereutes  FCrster  also  can  not  be  retained  in  this  tribe.  It  is 
removed  to  the  tribe  CtniptinL 

In  this  group  the  females,  so  far  as  my  own  observations  go,  seem 
to  be  always  wingless  or  subapterous,  never  fully  winged,  while  the 
males  are  most  frequently  fully  winged,  although  wingless  males  are 
not  rare.  Both  in  this  countiy  and  in  Europe  the  males  have  been 
frequently  mistaken  and  described  as  species  of  Ilemiteles^  and  at 
present  many  of  them  will  be  found  in  our  catalogues  under  that 
^enus. 

The  strongly  inwardly  curved  basal  nervure  of  the  front  wings, 
together  with  the  broad  triangular  stigma,  will,  however,  easily  sepa- 
rate them  from  genuine  IlefinHelml, 

TABLE  OF  GBNEBA. 

Winged  speciee  (males) 6 

Wingless  or  subapterous. 

Ovipositor  elongate,  usually  longer  than  half  the  length  of  the  first  abdominal 

s^ment,  the  second  segment  normal 2 

Ovipositor  much  abbreviated)  either  scarcely  exserted  or  so  short  that  it  does 

not  attain  half  the  length  of  the  first  abdominal  segment 

Sewmd  abdominal  segment  very  large,  oc(»upying  most  of  the  surfatxj  of 

abdomen;   metathorax  abruptly,  obliquely   truncate  behind,  the 

truncature  superiorly  bounded  by  a  sharp  carina;  petiole  very  long 

and  slender,  not  widened  at  apex (236)  Thaumalotypiis  Forster. 

Second  abdominal  segment  normal;  petiole  widened  at  apex. 

Metathorax  sloping  from  the  base;  first  joint  of  the  flagellum  longer 

than  the  second (237)  Oremnodes  Forster. 

Metathorax  not  sloping  from  the  base;  first  joint  of  the  flagellum  not 
longer  than  the  second (238)  Apterophygus  Forster. 

2.  iScutellum  wanting 4 

.Scutellum  present 3 

3.  Rudimentary  wings  usually  extending  t)  or  lx»yond  the  Imse  of  the  metathorax; 

first  abdominal  sejrment  ])unctnre(l,  not  longitudinally  aciculate,  or 
striate (239)  Aptesis  Forster. 

Rudimentary  wings  not  extending  to  T>ase  of  metathorax,  often  scale-like;  first 
abdominal  segment  more  or  less  l(mgitudinally  striatic,  longitudi- 
nally wrinkled,  or  opaque,  coriaceous  . . .  (240)  TheroscopuH  Forster. 

Wings  wanting;  metathorax  with  the  api<al  transverse  carina  i)resent;  alxiomen 
with  6  dorsal  segments,  the  second  and  third  large,  8ulx?qual,  the 
first  not  longitudinally  striate (241)  Pezomachus  GravenhorHt. 

4.  Face  of  the  usual  length (241 )  Pezomachus  ( rravenhorst. 

Face  much  abbreviated (242)  Fezolochm  Forster. 

5.  Transverse  me<lian  nervure  in  hind  wings  broken  far  below  the  middle. 

(240)  Theroscopus  Forster. 
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Metanotum  mon*  or  lesH  (lifitinotl y  aref)late<i,  the  surface  irregularly  iiyckiee. 

(241)  Pezomachtut  iTTSLvenhoTSL. 
Metathorax  exareolated,  with  only  the  apical  traujBveise  carina  present,  the 

surface  coriaceous  or  granulate (241)  Pezomackus  Gravenhorst. 

Transverse    median  nervure  straight,   not  broken,  the    subdiscoidal  nervure 
absent (243)  Hemimaekux  Ratzebuii^. 

Tribe  V.     HEMIGASTERINI. 

This  group  is  proposed  for  two  genera  diflfering  from  any  in  the 
preceding  tribes  in  having  a  narrow,  lanceolate  stigma.  In  this  char- 
acter it  comes  nearest  to  the  two  tribes  which  are  to  follow,  the  Cryptim 
and  the  MesoHtenini^  but  it  is  at  once  separated  from  them  hy  the 
areolet  in  the  front  wings  being  wholly  absent. 

The  marginal  cell  is  rather  long,  extending  almost  to  the  tip  of  the 
wing;  the  first  transverse  cubitus  is  short  but  distinct;  the  second 
recurrent  nervure  joins  the  cubitus  beyond  this  vein;  while  the  suMis- 
coidal  nervure  originates  from  above  the  middle  of  the  disooidal 
nervure. 

The  two  genera  falling  here  may  be  separated  as  follows: 

TABLE  OF  GENERA. 

Hind  wings  with  the  transverse  median  nervure  straight,  not  broken,  the  sabdis- 

coidal  nervure  wanting 2 

Hind  wings  with  the  transverse  median  nervure  angularly  broken;  ovipositor  short, 
less  than  half  the  length  of  the  abdomen;  metathorax  areo- 

lated • (244)   Ilemigasier  Bnill^. 

2.   Mesonotal  furrows  more  or  less  distim^t;  metathorax  incompletely  areolat^ni; 
ovipositor  as  long  as  or  longer  than  the  aMomen. 

(245)  Macrogaiier  Bndle. 

Tribe  VI.     CRYPTINI. 

1868.   Cryptoklic,  Family  26,  FOrstrr,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  144  and  186. 
1873.   Cryptma,  Tribus  (part),  Thomson,  Opus.  Ent.,  V,  p.  468. 
1894.   Crypthii,  Tril^e  IV,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  278. 
1900.   Oryptmiy  Tribe  V,  Ashmead,  vSmith's  Insects  of  New  Jersey,  p.  570. 

To  this  tribe  belong  the  genuine  Cryptines  distinguished  by  the  nar- 
row lanceolate  stigma  and  the  distinct,  usually  pentagonal,  areolet  of  the 
front  wings,  although  this  sometimes  appeal's  quadrate  from  having 
the  two  transverse  cubiti  straight  and  paitiUel,  or  nearly. 

In  addition  to  the  shape  of  the  stigma,  it  is  further  distinguished 
from  the  other  tribes  previously  defined,  except  the  Pezwnachini^  by 
metathoracic  ohai-acters.  The  metanotum,  except  sometimes  with  an 
areola,  is  cxarcolatcHl,  and  is  without  distinct  longitudinal  carin®,  or  at 
the  most  the  pleural  carina?  are  alone  present,  the  lateral  longitudinal 
carina)  always  absent,  its  disk  being  simple,  without  carinse,  or  with 
one  or  two  trans vei-se  carina*. 
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TABLE  OK  UENKRA. 

Wings  abbreviated 28 

Wings  fully  developed 1 

1 .  Transveree  median  nervure  in  hind  wings  broken  distinctly  below  the  middle, 

usually  far  below  the  middle 8 

Transverse  median  nervure  in  hind  wings  broken  atj  near,  or  somewhat  above 
the  middle,  rarely  very  slightly  l)elow  the  middle 2 

2.  Transverse  median  nervure  in  front  wings  originating  either  before  or  behind 

the  basal  nervure,  never  distinctly  interstitial  with  it 6i 

Transverse  median  nervure  in  front  wings  inlersUtial  with  the  basal  nervure. 

Metathorax  rwl  short 3 

Metathorax  short 6 

3.  Metanotum  exareolated,  but  with  two  transverse  carinse,  the  apical  carina  some- 

times obsolete  medially,  the  spiracles  Hhort,oval,  or  rounded 4 

Metanotum  usually  with  6  more  or  less  distinct  areas  above;  clypeus  with  a 
slight  median  tooth  anteriorly;  disco-cubital  nervure  no<  broken  by 
a  stump  of  a  vein;  apex  of  seventh  or  eighth  dorsal  abdominal  seg- 
ment with  a  white  spot;  tarsi  wuth  the  fourth  joint  cordate,  the  last 
very  large,  as  long  as  the  second  or  longer. 

(246)  Aritranis  Forster^ =Hygrocryphts  Thomson. 

4.  Disco-cubital  nervure  broken  by  a  stump  of  a  vein. 
Disco-cubital  nervure  not  broken  by  a  stump  of  a  vein. 

Abdomen  mostly  red,  not  spotted  with  white -(247)  Habrocryplus  Thomaon. 
ClypeuH  imthoul  a  median  tooth  anteriorly  but  with  a  transverse  furrow  or 

impression;  areolet  large,  the  sides  parallel 5 

Clypeus  ipilh  a  median  tooth  or  projection  anteriorly,  the  labrum  usually  pro- 
jecting as  a  ledge  from  l)eneath;  pleural  carinas  of  metathorax  want- 
ing; dorsal  abdominal  segments  7-8  with  a  white  spot. 

(248)   Hoplocryptus  ThomBOU, 

5.  Antennff)  normal;  metathorax  and  sides  of  the  thorax  not  striate;  dorsal  abdom- 

inal segments  7  and  8  spotted  with  white  at  apex. 

(249)  Spilocryplus  Thomson  (part). 

Ant«nnai  abnormal,  compressed  or  dilated  toward  apex;  first  joint  of  the  fla- 

gellum  not  longer  than  the  second;  metathorax  and  the  sides  of 

the  thorax  striated;  abdomen  not  spotted  with  white.     (Mexico.) 

(Female. )     (See  p.  40) (250)  Joppoceraa  Ashmead,  new  genus. 

(Type,  Cnjjam  dubiomm  Cresson  Ashmead,  manuscript. ) 
6}.  Metathorax  usually  short,  sloping  off  from  its  base,  or  obliquely  truncate,  but 
with  two  transverse  carinse;  abdominal  petiole  normal,  more  or 
less  broadened  and  bent  or  elbowed  at  apex;  clypeus  anteriorly 
truncate  or  slightly  aVcuate,  hut  vrUTwuU  a  median  tooth;  disco-cubital 
nervure  most  frequently  broken  by  a  stump  of  a  vein;  abdomen  red 
or  red  with  black  at  apex,  without  white  spots;  submedian  cell  a 
little  shorter  than  the  median,  rarely  equal ;  metathpradc  spiracles 

elongate (251)  Trychosis  Fdrster. 

Metathorax  not  short. 

Petiole  of  abdomen  elongate,  slender,  not  or  only  slightly  thicker  at  apex 
than  at  base,  as  seen  from  the  side  straight  or  nearly,  at  most  gently 

curved,  but  never  distinctly  bent  or  elbowed 7 

Petiole  of  abdomen  in  female  thickened  and  bent  or  elbowed  at  apex, 
slenderer  in  male;  disco-cubital  nervure  not  broken;  abdominal 
segments  7-8  with  a  white  spot  above;  metathoracic  spiracles  small, 
oval,  the  pleural  carina  present. 

(249)  Spilocrypttis ThomBon  (part.). 

*Thi8  genus  should  be  removed  to  the  Tribe  Phygadeuonini, 
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7.  Metathorax  Btrongly  striate,  with  two  transverse  carinae,  the  spiracles  elongate; 

wings  black  or  dark  fuscous,  the  areolet  lan^re,  with  }>arallel  sides; 
antennae  in  female  broadened  and  compressed  Ixi^tween  the  middle 
and  apex  (male)  (see  p.  39) . .  (250)  Joppoceras  Ash  mead,  new^  g:eoas. 

(Typo,  Crypius  dubiosum  Creason. ) 

Metathorax  not  striate,  but  with  two  transverse  cairinw,  the  spiracles  elongate; 

wings  mostly  hyaline,   the   areolet    large    pentagonal,   the  sid<¥ 

slightly  convergent  above;  antennae  filiform. 

(252)  Linoceraa  Taschenberg  =  OspryncJwtus  Kriechbaumer  nee  Spinola. 

(Type,  Cryptus  macrobcUes  GmvenhoTSi.) 
Metathorax  rounded  off  posteriorly,  with  only  ane  transverse  carina — ^the  IjaaU 
carina,  the  spiracles  large,  elongate;  wings  bla(^k,  brown,  or  fiuvous, 
never  hyaline,  the  areolet  large  pentagonal,  with  parallel  sides. 

(253)  Joppidium  Walsh. 
(Type,  Joppidimn  rqfici'ps  Walsh.) 

8.  Second  joint  of  maxillary  palpi  normal,  never  much  dilate<l;  antenmein  female 

usually  filiform,  setaceous,  or  flagelliform 9 

Sec«nd  joint  of  maxillary  palpi  abnormal,  much  dilated,  or  triangular;  antenme 
in  female  thickened  medially,  ringed  wuth  white  in  both  sexes;  meta- 
thorax coarsely  rugose,  the  upper  hind  angles  toothed  or  subdentate, 
the  areola  indicated  but  poorly  defined,  never  distinct,  the  Hi)iracles 
long-oval (254)  MegapUdes  Foreter. 

9.  Petiole  (if  abdomen  not  cylindrical  throughout,  but  dilated  and  usually  lx»nt  or 

elbowed  at  apical  third,  where  it  is  always  more  than  twice  wider 

than  at  l>ase,  or  even  thrice  as  wide,  except  in  some  males 12 

Petiole  of  abdomen  slender,  cylindrical,  and  nearly  of  a  uniform  thickneai 
throughout,  or  at  the  most  only  a  little  thicker  at  apex  than  at  baeie, 
never  twice  as  wide;  as  seen  from  the  side  it  is  straight  or  nearly, 
or  at  most  slightly  l)ent  but  never  elbowed. 

Metathorax  with  the  apical  transverse  carina  present,  the  spiracles  elongate; 
head  rostriform,  the  malar  space  long. . .  (255)  Osprynchotus  Spinola. 

Metathorax  without  a  transverse  carina,  or  at  most  with  only  a  basal  trans- 
verse carina,  smooth,  pmictate,  or  transversely  striate,  especially 
posteriorly,  but  sometimes  with  a  smooth,  semicircular  or  triangular 
Hhajxjd  space  at  base,  the  spiracles  long  linear 10 

10.  Disco-cubital  nervure  arcuate,  not  broken  by  a  stump  of  a  vein,  the  areolet  varia- 

ble in  size  and  shape 11 

DisiHMtiibital  nervure  broken  by  a  stump  of  a  vein,  the  areolet  rather  small,  nar- 
rowed above,  the  transverse  medium  nervure  originating  from 
beyond  the  Iwisal  nervure;  head  subquadrate,  not  rostriform,  the 
malar  space  normal.     ( A  frica. ) 

(250)  7A)nocrypiUH  Ashmead,  new  genus. 
( Critptns  Hphingia  Ashmead,  manuscript ) 

11.  Metanotuni  ttithoiU  a  l>aHal  transven<o  carina,  not  short. 

Areolet  small,  triangular,  the  subrntnlian  cell  Khorltr  than  the  meiiian; 
mesonotal  furrows  distinct,  8haq)ly  defined,  the  middle  IoIk?  <»on- 
vexly  elevate<l;  metathorax  transversely  striate.    (Africa.) 

(257)  Metarhyssa  Ashmead,  new  genus. 
(Type,  Mctarhyssa  bifcmaia  Ashmead,  manuscript) 

Areolet  large,  with  the  sides  parallel,  the  submedian  cell  a  little  hngerihsn 
the  median;  niesonatal  furrows  distinct  for  two-thirds  the  length 
of  the  mesonotum;  metathorax  smooth  shining.    (South  America.) 

(258)  Opf>oj-r'x/ii«  Ashmead,  new  genus. 
[OpiKoin^tnA JemigineuH  Ashmea<l,  manuscript) 
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MetanotUDi  itn'/A  a  liasal  transverse  carina,  short,  rounded  behind,  rugose. 

Areolet  large,  the  sides  convergent  somewhat  above,  the  mesonotal  furrows 

distinct (269)  Dislanlella  Saussure. 

12.   Metathorax  ivUh  one  or  two  transverse  carinse,  but  tuithout  a  longitudinal  sul- 
cus    13 

Metathorax  'ivith  a  longitudinal  sulcus  or  furrow,  but  mthoxU  transverse  carinae. 

(260)  Afarwa  Tosquinet. 
I  :i.  T>iHco-<-ubital  nervure  not  broken  by  a  stump  of  a  vein ;  wholly  without  a  trace 

of  such  a  vein 19 

DiscYi-cubital  nervure  distinctly  broken  by  a  stump  of  a  vein,  or  at  least  with  a 
trace  of  such  a  vein. 
Anterior  tarsi  in  female  normal,  or  at  most  with  only  the  fourth  joint  cordate 

or  emarginate,  never  with  joints  2-4  cordate  or  emarginate 14 

Anterior  tarni  in  female  with  joints  2-4  short,  t!brdate,  emarginate  or  lobate, 
as  well  as  sometimes  joints  in  the  other  tarsi;  cheeks,  or  the  malar 
space,  long;  antennae  filiform  or  tapering  off  toward  apex  (males  diffi- 
cult to  separate  from  Cryptus,  the  forehead  above  insertion  of  antennae 
concave,  the  spiracles  of  metathorax  lai^er  and  longer,  the  upper 
hind  angles  rarely  dentate,  while  the  apical  transverse  carina  is 
wanting  or  subobsolete) ( 261 )  Meringopus  Forster. 

14.  Clypeus  anteriorly  armed  with  a  median  tooth  or  projection,  or  angulated..  18 
Clypeus  anteriorly  normal,  unarmed,  either  truncate  or  rounded. 

Metathorax  with  tw  distinct  transverse  carinse,  or  at  most  with  the  apical 
carina  vaguely  or  indistinctly  defined  only  medially 15 

Metathorax  with  only  one  complete  transverse  carina,  or  smooth  without 
any 17 

15.  Metathorax  short,  obliquely  truncate  posteriorly,  the  spiracles  oval  or  ellip- 

tical....   16 

Metathiirax  not  short,  with  the  upper  hind  angles  often  toothed  or  with  the 
apical  transverse  carina  strongly  elevated  laterally,  the  spiracles 
elongate,  or  small,  short  oval,  or  rounded. 
Metathoracic  spiracles  large,  elongate  or  linear,  the  metapleural  carina 
indistinct  or  obliterated  posteriorly  from  the  basal  transverse  (carina; 
median  and  submedian  ceils  equal,  or  the  latter  is  a  little  the 
shorter;  areolet  large,  the  sides  convergent  above;  head  transverse, 
narrowed  Ixihind;  antennse  filiform,  in  females  most  frequently 
ringed  with  white;  abdominal  segments  1-4  not  wholly  smooth, 
punctate  or  coriaceous,  the  spiracles  of  the  second  placed  at  or 
before  the  middle. 
Areola  of  metathorax  not  defined;  first  joint  of  flagellum  elongate,  longer 

than  the  sec^ond (262)  O^/ixa  Fabricius. 

(Type,  Cryptus  spinoms  Fabricius.) 
Areola  of  metathorax  more  or  less  defined  by  surrounding  (.arinse. 

(263)  Ilamoplex  Forster. 
Metathoracic  spiracles  small  rounded  or  short  oval,  the  metapleural  carina 
distinct;  areolet  in  front  wings  mmlerately  large,  with  the  sides 
<-onvergent  above;  stump  of  vein  on  the  disco-cnibital  nervure  very 
minute  or  almost  obliterated. 
Submedian  cell  a  little  shorter  than  the  meiUan;  metathorax  with  the 
super  hind  angles  dentate,  the  spiracles  small,  short,  oval;  body 
marked  with  red,  black,  and  white,  abdomen  usually  with  some 

white  bands (264)  Chromocrypliis  Ashmcad,  new  genus. 

(Type,  Chro7nornf})tvs  albopicttu<  Ash  mead,  manuscript. ) 
Submedian  and  median  cells  equal;  metathorax  with  the  upper  hind 
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anglei^  simple,  not.  dentate,  the  spiracles  small,  round;  thorax 
mostly  black,  marked  with  yellow  or  white,  abdomen  mostly  red,  not 
banded  with  white  (see  p.  39).   (247)  Ilabrocryptxv^  Thomson  (part). 

16.  Submedian  cell  a  little  shorter  than  the  median  or  equal  to  it;  areolet  lai^ 

with  parallel  sides;  head  transverse,  not  thick  antero-posteriorly, 
the  temples  narrower  than  the  width  of  the  eyes;  antennae  filiform, 
the  first  three  joints  of  the  fiagellum  not  especially  elongate,  the 
first  in  female  a  little  longer  than  the  second,  in  male  about  equal 
with  the  secnmd;  abdominal  segments  1-4  wholly  smooth,  neither 
punctate  nor  coriaceous,  the  spiracles  of  the  second  placed  behind 
the  middle;  ovipositor  short. 

(265)  Idioli8j}a  Fbrster =Liocryplus  Thomson. 

17.  Metathorax  finely  closely  punctate  or  shagreened,  the  pleural  carinse  distinct, 

the  spiracles  small,  round;  areolet  moderately  large,  the  sides  con- 
vergent above;  head  transverse,  the  temples  not  well  developed; 
antenme  slender,  ^liform,  the  first  three  or  four  joints  of  the  fiagel- 
lum elongate,  the  first  in  female  longer  than  the  second  (see  p.  39). 

{247)  Habrocrijpltui  Thomson  (part). 

18.  Metathorax  with  two  transverse  carinte,  the  spiracles  small,  rounded,  the  pleu- 

ral carina  wanting  or  vaguely  defined  posteriorly;  median  and  sub- 
median  cells  equal  or  sometimes  with  the  median  cell  a  little  the 
shorter;  areolet  with  the  sides  <*onvergent  above;  head  quadrate  or 
subquadrate,  the  temples  full,  broad;  antenna  filiform,  ringed 
with  white,  the  first  joint  of  the  fiagellum  a  little  longer  than  the 

second (266)  KaUenhachia  Forster. 

Metathomx  with  only  ojie  complete  transverse  carina — the  basal,  the  apical 
transverse  carina  indicate*!  only  laterally,  or  the  upper  hind  angles 
are  toothed. 

The  metathoracic  pleural  carina  complete,  the  spirac:les  oval  or  oblong; 
arcKilet  with  sides  (convergent  above;  submedian  cell  slightly  shorter 
than  the  median;   hea<i  subquadrate;  antenna?  not  ringed   with 

white (267)  Crypioideus  Ashmead,  new  gejius. 

(Type,  Cryptus  purjmripeiinis  Cresson. ) 

The  metathoracic  pleural  carina  wholly  absent,  the  upi)er  hind  angles 
spined,  the  spiracles  long,  elliptic;  areolet  large,  the  sides  almost 
parallel;  submedian  and  median  ceils  equal;  head  transverse,  the 

temples  fiat (268)  Cryptopteryx  Ashmead,  new  genus. 

(Tyj>e,  Cryptopteryx^  columbiamis  Ashmead,  manuscript. ) 

19.  Marginal  cell  rather  short,  the  areolet  lan?e  or  moderate,  the  sides  parallel  or 

nearly,  rarely  small,  with  the  sides  convergent  above;  metathoracic 
spiracles  small,  round,  short-oval,  oval  or  ovate,  never  elongate  or 
linear;  abdomen  most  re<l,  black  at  apex,  and  usually  spotted  with 

white,  very  rarely  wholly  red 21 

Marginal  cell  elongate,  the  areolet  with  the  sides  usually  convergent  alx>ve, 

rarely  parallel;  metathoracic  spiracles  large,  elongate,  or  linear, 

never  round  or  short  oval;  abdomen  not  six)tted  with  white  at  apex. 

Metiithorax  fvith  one  or  two  distinct  transverse  carime  (sometimes  wanting 

in  males),  the  pleural  carina  more  or  less  distinct,  the  upjx»r  hind 

angles  sometimes  dentate 20 

Metathorax  wiihout  transverse  carina?,  or  at  the  most  with  the  basal  alone 
vaguely  and  indistinctly  define<l  laterally,  the  pleural  carina  absent, 
the  spira(;les  very  large,  linear;  head  subjuadrate,  the  temples  rather 
broad;  clypeus  anteriorly  truncivte,  the  labrum  visible  from  V:>eneath 
as  a  semicircular  ledge;  first  three  joints  of  the  fiagellum  not  long, 
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not  or  jH^arcrely  thrice  as  long  as  thick,  tlic  firHt  in  the  female  not 
longer  than  the  second;  parapsiclal  furrows  vaguely  define<l  far 
anteriorly  only;  wings  fuscous,  maculate,  or  banded. 

(269)  Compsocryptua  Ashmead,  new  genus. 
(Type,  Crypius  calipienu  Say. ) 
2(>.  Hesul  transverse,  narrowed  l)ehind  the  eyes,  rarely  subquadrate,  the  malar  space 
long;  clypeus  anteriorly  tnmcate,  the  labrum  projecting  from 
beneath  as  a  semicircular  ledge  and  transversely  impressed;  wings 
usually  marked  with  red  or  yellow,  rarely  concolorous,  the  median 
and  submedian  cells  e(iual  or  nearly,  theareolet  rather  large;  meta- 
thorax  with  two  transverse  carinte,  the  upper  hind  angles  toothed; 
abdomen  coriaceous  or  punctate,  the  spiracles  of  the  second  placed 
a  little  lx»hind  the  middle,  those  of  the  third  much  l)efore  the  mid- 
dle; fourth  joint  of  tarsi  strongly  emarginate  or  bilobed. 

(270)  Callicri/pius  Ashmead,  new^  genus. 
(Type,  (Y]fptu9  fttsdcdus  Bnill^. ) 

21 .  Clypeus  normal,  the  anterior  margin  wUhoui  a  median  tooth 22 

Clyi^eus  impressed  on  each  side  of  the  anterior  margin  and  with  a  median  tooth. 

(271)  GTnocrjrp<M«  Thomson. 

22.  Head  transverse,   narrowed  liehind  or  not  nearly   quadrate  or  cubical,  the 

temples  never  as  wide  as  the  eyes 23 

Hea<l  cubical  or  subquadrate,  the  temples  broad,  full,  as  wide  or  a  little  wider 
than  the  eyes. 
Flagellum  in  female  usually  ringed  with  white,  the  first  joint  not  or  only  a 
little  longer  than  the  sticond;  metathorax  long,  with  only  the  apical 
transverse  carina  present,  the  spiracles  oval  or  rounded;  ovipositor 
most  frequently  longer  than  the  abdomen. 

(272)  Churetymma  Forster=  CYcUocryptus  Thomson. 

23.  First  joint  of  the  flagellum  distinctly  longer  than  the  second 24 

First  joint  of  the  flagellum  not  longer  than  the  second,  usually  a  little  shorter. 

Metathorax  rather  long,  the  basal  transverse  carina  usually  well  defined 
but  sinuate,  the  apical  transverse  carina  being  entirely  obliterated 
me<lially;  spiracles  oval;  areolet  large,  pentagonal,  the  sides  very 
nearly  parallel,  receiving  the  second  recurrent  nervure  beyond  its 
•middle;  median  and  submeilian  cells  equal  or  the  latter  slightly  the 
longer;  tarsal  joints  strongly  spinous  at  apex. 

(273)  Pycnocryptus  Thomson. 

24.  Front  wings  with  the  lower  angle  of  the  discoidal  cell  somewhat  obtuse,  the 

areolet  most  frequently  large,  with  the  sides  parallel  or  nearly, 

rarely  convergent  al)Ove 26 

Front  wings  with  the  lower  angle  of  the  discoidal  cell  i)OHteriorly  straight,  the 
areolet  small,  the  sides  convei^gent  above. 
Snbme<iian  vein  in  the  hind  wings  not  abruptly  broken  at  the  transverse 

median  nervure  but  continued  far  beyond 25 

Submedian  vein  in  the  hind  wings  abraptly  broken  at  the  transverse  median 

nervure. 

Face  narrowed,  the  cheeks  short;  parapsidal  furrows  short  but  distinct. 

(274)  Hidryta  FiJrater=Brachy  cry  plus  Thomson. 

25-  Metathoracic  spiracles  small,  round,  or  very  short  oval;  last  joint  of  the  hind 

tarsi  ilistinctly  shorter  than  the  third  or  at  least  no  longer. 

(275)  Gambnis  Forster. 

26.  Areolet  with  the  sides  distinctly  convergent  above 27 

Areolet  w^ith  the  sides  parallel  or  nearly  7iot  or  scarcely  convergent  al)ove;  malar 
space  distinct;  metathorax  with  the  apical  transverse  carina  some- 
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timeH  obliterated  at  tlie  middle,  the  spiracles  short-oval  or  roiimied: 
tip  of  alxlomen  black,  with  one  or  more  white  spots  above. 

(276)  Agrotfiereutes  FbTBter=Spilo(Typttis  Thomson  (part). 

27.  Metathorax  not  short;  areolet  large;  tip  of  abdomen  black,  usually  with  one  or 

two  white  spots  above. 

(276)  Agrotliereuies  F6T8ter=Spilocryptu8  Thomson. 

28.  Metathorax  with  only  the  first  transverse  carina  present,  the  second  represented 

by  sharp  ridges  at.  the  upper  hind  angles,  the  spiracles  small, 
rounde<i;  first  joint  of  flagellum  elongate;  apex  of  abdomen  with  a 
white  spot  above (276)  Agrothereules  Foreter. 

Tribe  VII.     MESOSTENINI. 

1900.  Mesosleniiiiy  Tribe  VI,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  570. 

This  tribe  is  proposed  for  several  genera  heretofore  placed  with  the 
C?ypti?ii  and  which  are  closely  allied  to  them.  On  the  other  hand, 
they  present  a  general  hibitm  peculiarly  their  own,  difficult  to  express 
in  words,  but  easily  recognized  by  the  experienced  eye,  and  which 
seems  to  me  to  justify  their  separation  as  a  distinct  minor  group. 

For  the  present,  however,  the  only  chamcter  I  can  give  to  separate 
them  is  the  one  used  in  my  table  of  tribes,  namely,  the  small  quadrate 
areolet,  which  is  sometimes  nearly  punctiform  and  often  open  behind, 
but  which  is  never  pentagonal  in  position,  or  large  quadrate,  ajs  in  the 
CryptinL  The  legs,  too,  relatively  speaking,  are,  as  a  rule,  longer 
and  slenderer,  and  increase  more  rapidly  in  length,  antero-posteriorly, 
than  in  the  others. 

Ten  genera  have  been  rec^ognized  in  the  group,  sepai'able  as  fol- 
lows: 

TABLE   OF   OENERA. 

Head  imili  one  or  two  spines  or  carinai  between  the  antenna? 7 

Head  vnthout  a  spine  or  carina  between  the  antennte. 

Claws  large;  last  joint  of  hind  tarsi  about  the  length  of  the  third;  basal  joint  of 
front  tarsi  much  shorter  than  the  tibia?;  ovipositor  shorter  than  the 

body 2 

C'lawH  small;  last  joint  of  hind  tarsi  much  shorter  than  the  third;  basal  joint  of 
front  tarsi  as  long,  or  nearly,  as  the  tibia?;  oviix>sitor  usually  longer 
than  the  Ixxiy,  or  at  k?ast  never  shorter  than  the  abdomen. 

(277)  Nematojxxiinii  Gravenhorrt, 

2.  Thorax  not,  or  only  a  little,  more  than  twice  as  long  as  wide 6 

Thorax  IhrtH*  or  more  times  longer  than  wide. 

Mosonotum  xnthotU  para]>sidal  furrows,  or  at  most  only  feebly  or  vaguely 

defined  anteriorly. 
Mesonotum  mih  the  parapsidal  furrows  distinct  for  at  least  tw^o-thirds  its 

length ;  first  joint  of  fiagellum  longer  than  the  second 3 

3.  Metathorax  with  the  upper  hind  angles  tuberculate,  dentate,  or  spined,  the 

basal  transverse  carina  alone  present,  distinct,  the  apical  wanting  or 

incomplete 4 

Metathorax  with  the  upjwr  hind  angles  rounded,  unarmed;  both  transverse 
carina?  usually  present,  entire,  although  the  apical  transverse  carina 
is  sometimes  obliterated  medially,  but  always  distinct  or  highly  elevated 
laterally (278)  Mew^ienu^  (iravenhorst  =Sleiuxrs£U9  Thomson. 
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4.  Petiole  of  aMomeii  longer  and  slenderer,  only  slightly  and  gradually  widened 

toward  apex,  not  elbowed,  the  spirarles  closer  to  eiu*h  other  than  to  the 

apex;  areolet  usually  somewhat  larjxer,  (juadrate 5 

Petiole  of  abdomen  shorter,  l)ent  or  ell)owetland  much  widene<i  at  apical  third, 
the  spiracles  usually  wider  from  ea^-h  other  that  to  the  apex;  areolet 
smaller. 
Head  a  little  wider  than  the  thorax;  areolet  closed. 

(279)  Mesoslenoideus  Ashmead,  new  genus. 
(TyjK?,  MesoMenius  allmmandatnH  Cresson.) 
Head  scarcely  w)  wide  as  the  thorax,  or  no  wider;  areolet  open  Ijehind. 

(280)  ChriMolia  Brull6. 

5.  Metapleural  carinse  distinct  to  the  base  of  the  hind  coxae;  transverse  median 

nervure  in   hind  wings  obtusely  angularly  broken  by  the  subdiscoidal 
nervure    near    its    basal    third;   scutellum    margined    at  sides  only 

anteriorly ( 281 )  Cryptanura  Brull^ 

Metapleural  (tirinse  wholly  wanting  or  at  least  not  extending  beyond  the  first 
transverse  carina;  transverse  me<lian  nervure  in  hind  wings  straight,  the 
subdiscoidal  nervure  originating  from  its  liasal  fourth. 

(282)  Brachycorifphus  Kriechljaumer. 

6.  Metathorax  short,  with  only  one  transverse  carina — the  basal;  hind  legs  much 

longer  than  the  middle  and  anterior  i>airs;  areolet  open  behind. 
(283)  Cnjpturopgis  Ashmead,  new  genus=Cr,/fHnruM  Ashmead  nee  Graven- 
horst. 

( Type,  Crypturujt  texanwt  Ashmead. ) 

7.  Head  with  only  one  spine  or  acute  carina  l>etween  the  antennaj;  mesonotum 

trilobed. 

Metathorax  with  the  apical  transverse  carina  wanting  or  subobeolete,  the 
upper  hind  angles  prominently  toothed  or  spined;  abdomen  niihout 
thyridia  between  segments  2  and  3 (284)  Pobjcyrtus  Spinola. 

Metathorax  with  the  apical  transverse  carina  distinct,  prominent,  the  up|)er 
hind  angles  at  most  subdentate;  alxlomen  with  thyridia  l)etween  seg- 
ments 2  and  3 (285)  Lisirognalhm  Tischbein. 

Head  with  i\oo  spines  or  acute  cArinae  between  the  antennae;  mesonotum  not 
trilobed (286)  Pohjxiius  Cresson. 

Subfkmily  III.    r»IM:i^I^IN-.a^:. 

1859.  PimpUirim  Holmgren,  Ofvers.  Vet.-Akad.  Forh.,  XVI,  pp.  121-132. 

1887.  Pimplinscj  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.  49. 

1888.  Phnplariie  Thomson,  Opus.  Ent.,  XII,  p.  1247. 

1895.  Pimpliniey  Subfamily  VI,  Ashmead,  Pn)c.  Ent.  Soc.  Wash.,  Ill,  p.  278. 
1900.  Pi'mp/iwc,  Subfamily  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  571. 

The  specie^  falling  in  this  subfamily  are  readily  distinguished  from 
those  previously  treated  of  by  the  characters  made  use  of  in  my  table 
of  subfamilies — the  shape  of  the  abdomen,  the  shape  of  the  first  seg- 
ment of  the  abdomen  and  the  position  of  its  spiracles,  and  the  vena- 
tion of  the  front  wings. 

The  al)domen  is  elongate,  subcylindrical  or  depressed,  rarely  sul)- 
compressed  at  apex,  most  frequently  sessile,  more  rarely  petiolate  and 
always  with  a  prominent  ovipositor;  the  first  segment  is  straight, 
rarely  bent  or  curved,  as  in  the  TckneuDKmhKP  and  the  Cryptuim^  and 
with  the  spiracles,  except  in  two  or  three  cases,  placed  at  or  before 
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the  middle;  while  the  areolet  in  the  front  wings,  when  present,  is  most 
frequently  small,  triangular,  oblique,  or  rhomboidal,  often  petiolate, 
but  very  rarely  pentagonal. 

Five  minor  groups,  or  tribes,  have  been  recognized;  one  being  l)a8ed 
upon  Cresson's  genus  Lahena  and  its  allies,  and  the  othei*s  upon  four 
of  FOrster's  so-called  families — Accenitoid^^  Llssanotoldw,  Pmi/)Imd<e^ 
and  Xoridoid(e. 

These  tribes  may  be  recognized  by  the  use  of  the  following  table: 

TABLE   OP  TRIBEK. 

Head  transverse,  rarely  flubquadrate,  and  usually  narrowed  or  roun<ie<l  off  Ixihind, 
the  temples  not  broad;  mandibles  always  fitting <;lo8e  to  the  dypeus,  not 
forming  a  kind  of  mouth  opening. 
Abdomen  somewhat  compressed  toward  apex,  the  ventral  valve  prominent, 
plow8hare-8hai)e<l,  or  sometimes  very  large  lanceolate;  if  the  ventral 
valve  is  hidden,  the  hind  coxre  are  abnormally  long;  antenna?  usually 
rather  short  and  straight;  hind  legs  much  lengthened  and  usually  with 
stout  femora. 

Hypopygium  prominent,  plowsliare-shape<l  or  lanceolate;  hind  coxje  noi^ 
mal,  rarely  three  times  as  long  as  thick Tribe  I.  Acxenitini. 

Hypopygium  not  prominent,  hidden;  hind  coxaj  abnormally  long,  four  or 

more  times  longer  than  thick Tribe  II.  Labrnini. 

Abdomen  depressed,  rarely  weakly  compressed  toward  apex,  the  ventral  \-alve 
never  prominent  or  pi ow8hare-sha})e<i;  antennae  longer  and  sometimet^ 
eroded;  hind  coxte  never  abnormally  lengthened. 

Abdomen  smooth,  ivithoui  impressions  and  never  strongly  punctureil,  at  the 
most  alutaceous  or  shagreened;  no  lateral  impressed  lines  on  segments 
2-5 Tribe  III.  Lissonotini. 

Abdomen  with  more  or  less  distinct  impressicms  and  usually  also  strongly 
punctured;    if  smooth,  alutaceous  or  coriaceous;  always   with  lateral 

impressed  lines  on  segments  2-5 Tribe  IV.  Pimplini. 

Head  quadrate  or  cubical,  the  temples  broad,  not  narrowe<i  l)ehind;  mandibles  mot^t 
frequently  slightly  projecting  forward  and  forming,  with  the  clyx)eus,  a 
a  kind  of  mouth  opening,  or  the  clypeus  is  depressed. 

Tribe  V.  Xorii>ini. 

Tribe  I.     ACCENITINI. 

1868.  AcccjiUaidaiy  Family  17,  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,XXV, 

pp.  142  and  167. 
1894.  Acamilini,  Tribe  I,  Ashmead,  Proc.  Knt.  Soc.  Wash.,  Ill,  p.  278. 
1900.  Accenitinij  Tribe  I,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  571. 

This  group  is  distinguished  from  all  the  othei-s  by  the  shape  of  the 
abdomen,  which  is  much  elongated,  compressed  at  apex,  and  furnished 
with  a  large,  prominent,  plowshare  shaped,  or  lanceolate,  hypopygium; 
the  antennte  are  rather  short  and  straight,  while  the  hind  legs  are 
unusually  long,  with  rather  short  and  stout  femora. 

Superficially,  many  of  the  species  falling  in  this  group,  especially 
among  the  males,  resemble  those  in  the  tribe  Mesostenini^  in  the 
subfamily  Ci'yjptlncB^  in  colorational  pattern  and  in  ha\H[ng  long  hind 
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legs,  but  the  shape  of  the  abdomen  and  the  venation  of  the  front 
iw^ings  can  always  be  depended  upon  to  distinguish  them. 
Sixteen  genera  have  been  recognized  separable  as  follows: 

TABLE  OK  (iBNBRA. 

front  wings  wUhtjut  an  areolet 6 

Front  wingB  icUh  an  areolet. 

Areolet  small,  not  rhomboidal;  ovipositor  shorter  than  the  abdomen;  if  as  long, 

then  the  hypopygium  unusually  large 2 

Areolet  large,  rhomboidal;  ovipositor  as  long  as  or  longer  than  the  abdomen; 
head  as  inexetartes,  but  readily  distinguished  by  the  longer  oviposi- 
tor   (287)  Leplobates  Gravenhorst. 

2.  Abdomen  sessile,  tioilong  petioliform 3 

Abdomen  petiolate,K)r  the  first  segment  long,  slender,  petioliform. 

Areolet  small,  petiolet;  abdomen  elongate,  narrowed  toward  base;  claws 

X)ectinate (288)  Leptobatopsis  Ashmead,  new  genus. 

(Type,  Leptobaiopsis  augtraHeruns  Ashmead,  manuscript. ) 

3.  Ovipositor  rwl  longer  than  the  abdomen,  or  if  longer  the  hind  legs  are  very 

thick;  antennse  short  and  straight 4 

Ovipositor  longer  than  the  abdomen,  the  hypopygium  unusually  large,  lanceo- 
late; mesonotum  trilobed;  metanotum  not  areolate<l  with  from  two 
to  four  longitudinal  carina?,  the  spiracles  rather  lai^,  oval. 

(289)  Coleocentrus  Gravenhorst. 

4.  Disco-cubital  nervure  icii^(Wit  a  stump  of  a  vein;  hypopygium  in  female  large, 

projecting  beyond  the  tip  of  the  abdomen 5 

I)iw?o-cnbital  nervure  twYAastump  of  a  vein  or  branch;  hypopygium  in  female 
short;  metanotum  without  carinas;  ovipositor  longer  than  the  abdo- 
men     (290)  Prodnetun  Forster. 

5.  Transverse  median  nervure  in  hind  wings  broken  at  the  middle;  metathorax 

laterally  coarsely  rugose,  the  middle  space  punctured  but  shining, 
the  spiracles  large,  oval;  ovipositor  longer  than  the  alxlomen. 

(291)  MesocliOus  Forster. 
Transverse  median  nervure  in  hind  wings  broken  far  below  the  middle;  meta- 
thorax short,  truncate  posteriorly,  and  completely  areolated,  the 
spiracles  small,  round;  scutellum  and  postscutellum  laterally  sharply 
margined;  ovipositor  somewhat  shorter  than  the  abdomen. 

(292)  Aphanoroptrum  Forster. 

6.  Second  joint  of  tarsi  longer  than  the  four  following  joints  united 7 

Second  joint  of  tarsi  not  longer  than  the  four  following  joints  united 8 

7.  Se<»nd  retnirrent  nervure  uniting  with  the  discoidal  nervure  before  the  very 

short  transverse  cubital-transverse  median  nervure  in  hind  wings 
broken  above  the  middle;  first  abdominal  segment  narrow,  almost 

three  times  as  long  as  wide (293)  Crypturus  Gravenhorst. 

Second  retmrrent  nervure  uniting  behind  the  transverse  cubitus;  abdomen  a 
little  longer  than  the  head  and  thorax  united,  the  petiole  elongate. 

(294)  Encardia  Tosquinet. 

8.  Second  recurrent  nervure  uniting  behind  the  transverse  cubitus 9 

Second  recurrent  nervure  uniting  before  the  transverse  cubitus. 

Anterior  and  middle  claws  cleft  before  the  middle,  the  hind  claws  simple, 
the  middle  and  hind  tibite  with  2  apical  spurs;  transverse  median 
nervure  in  hind  wings  broken  at  or  a  little  above  the  middle;  hind 
legs  much  lengthened;  ovipositor  as  long  as  the  body. 

(295)  Arotes  Gravenhorst 
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9.  Mesonotum  unihoul  deep  parapsidal  furn)W8 11 

Mesonotuin  with  deep  parapsidal  furrows. 

Diseo-c'ubital  nervure  with  a  stump  of  a  vein 10 

Disco-cubital  nervure  wUhoul  a  stump  of  a  vein. 

(296)  Phxnolofrtis  Forster. 

10.  Second  alxloniinal  segment  longer  than  wi<le  at  ajxix,  the  hypopygiiiin  in  female 

small  and  placed  far  away  from  tip  of  abdomen;  coxH?ninch  length- 
ened; ovipositor  somewhat  prominent (297)  CoJhjria  Schiodte. 

Second  alxlomiual  segment  not  longer  than  wide  at  aj^ex;  hypopygiuin  in  female 
very  large  and  projecting  beyond  tip  of  abdomen. 

(298)  Chori9chizu9  Forster. 

11.  Metathorax  elongate,  quadrate,  rugose,  with  a  vaguely  defined  areola;  head 

large,  much  longer  than  wide,  slightly  narrowe<l  back  of  the  eyes, 

the  malar  space  long. (299)  Hverocerifx  ToeqoineL 

Metathorax  and  hea<l  quite  differently  shaped. 

Metanotum  vjilh  a  well-defined  transverse  carina;  hind  femora  much  thick- 
ened ;  recurrent  nervures  very  close. 
Femora  not  compressed,  the  tibise  normal;  claws  of  four  anterior  ftet 

with  a  blunt  tooth  l)efore  tip (300)  Accniitesi  Latreille. 

Femora  compressed,  the  tijr)iai  bent,  narrowed  at  base,  the  tarsi  long, 
the  posterior  dilated,  the  last  joint  not  merassated,  claws  simple. 

(301 )  Acronutt  Toequinet. 
Metanotum  wiihoui  a  transverse  carina;  hin<i  femora  not  especially  thick- 
ene<l;  recurrent  nervures  widely  sei^arated. 

(?Xyi)  Asthenonieris  Forster. 

Tribe   II.     LABENINI. 

1900.  Labeidni^  Tribe  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  571. 

Thin  group  is  proposed  for  three  genera  found  only  in  the  Ainerinin 
fauna.  In  the  shape  of  the  abdomen  it  bears  a  superfieial  resoinbhinco 
to  some  of  the  Accenltmi^  but  the  hypopygium  is  hidden,  neither 
prominent,  plowshare  shaped  nor  lanceolate,  while  from  them  and  the 
other  tribes  it  is  readily  separated  by  the  abnormally  long  hind  coxte, 
which  are  four  or  more  times  longer  than  thick. 

The  characters  made  use  of  in  the  following  table  may  l>e  depcndiKl 
upon  to  distinguish  the  genera: 

TABLK    OF   (iKNKHA. 

Cheeks  armed  with  a  strong  t(M»th  Injliind 2 

Cheeks  normal,  unarmed. 

Face  rugoso-punctate;  metathorax  completely  areolat^ni;  areolet  in  front  wings 
large,  i)entagonal,  the  third  discoidal  cell  shorter  than  the  se<rond;  trans- 
verse median  nervure  in  the  hind  wings  broken  slightly  attove  the  middle; 
first  abdominal  segment  not  es])ecially  long,  very  gradually  widened  towanl 

apex,  the  spiracles  placed  before  the  middle (303)  Labeiia  Crewon. 

Face  finely  coriaceous;  metathorax  long,  exareolated,  but  w^ith  a  trans ven^e  carina 
before  the  apex;  areolet  pentagonal,  the  third  discoidal  cell  much  longer 
than  the  second;  transverse  median  nervure  in  hind  wings  broken  hdow 
the  middle;  first  alxlominal  segment  very  long,  the  spiracles  placed  a  little 

behind  the  middle (304)  Xonmis  Cresson. 

2.  Fat!e  smooth  imponctate;  metathorax  areolate  at  base  only,  the  areola  wanting; 
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areolet  large,  pentagonal,  the  third  discoidal  cell  longer  than  the  second; 
transverse  median  nervnre  in  hind  wings  broken  at  the  middle;  first 
abdominal  segment  very  long  and  slender,  not  at  all  or  only  slightly  widened 
at  apex,  the  spiracles  at  or  very  near  the  middle (305)  Grotea  Oresson. 

Tribe  III.     LISSONOTINI. 

1868.  Lis9onotoidx,  Family  16,  F5hster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,XXV, 

pp.  142  and  166. 
1894.  Lis9(motini,  Tribe  II,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  278. 
1900.  lAMonotini,  Tribe  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  371. 

This  tribe  is  distinguished  from  the  two  aforementioned  by  the 
shape  of  the  abdomen,  which  is  depressed,  not  compressed  at  apex, 
and  tiyithaut  a  prominent  hypopygium;  by  the  longer  antennae;  and  by 
coxal  and  venational  characters. 

It  approaches  nearest  to  the  tribe  PimpUni^  but  in  that  tril>e  the 
abdomen,  although  sometimes  smooth,  is  usually  strongly  punctured, 
and  has  always  more  or  less  distinct  transverse  or  oblique  impres- 
sions, or  lateral  imjpre^sed  lines  on  segments  ^-5,  In  the  Lissonotinl^ 
on  the  contrary,  the  abdomen  is  smooth,  or  at  the  most  alutaceous  or 
sha^'eened,  but  never  strongly  punctate,  always  without  transverse 
or  oblique  impressions,  and  n^eoer  with  lateral  impressed  lines  on  seg- 

The  31  genera  falling  in  this  gi'oup  may  be  separated  as  follows: 

TABLE  OF  OBNBRA. 

Metathorax  not  areolsted,  at  the  most  with  a  transverse  apical  carina,  or  with  two 

median  longitudinal  carinse 3 

Metathorax  more  or  lees  indistinctly  areolated. 

Front  wings  with  an  areolet 2 

Front  wings  without  an  areolet. 

Abdomen  sessile,  with  the  first  three  segments  rugulose,  the  ovipositor 
short;  clypeus  large,  swollen  at  base;  flagellar  joints  of  male  antennae 
normal,  not  eroded;  eyes  hairy. 

(306)  Hyboplianes  F6TBter=(Edemoj)8isTBchGk, 

2.  Areolet  oblique,  elongate,  subtrape2oidal-.-(307)  Pseudacceniles  Kriechbaumer. 

3.  Abdomen  seaeile,  never  petiolate 4 

Abdomen  x>etiolate,  head  transverse;  metathorax  exareolate,  mtJiout  a  transverse 

apical  carina. 

Abdomen  elongate,  subfusiform,  as  seen  from  the  side  toward  apex,  clavate; 
mar^nal  cell  in  front  wings  laz*ge,  oblong;  the  areolet  small,  sub- 
triangular  and  subpetiolate;  legs  elongate,  slender. 

(308)  Atropha  Kriechliaumer. 

Abdomen  toward  base  flat,  rugose,  tlie  first  segment  flask-shaped,  distinctly 
and  longly  petiolate;  marginal  cell  in  front  wings  not  large,  the  areo- 
let longly  petiolate,  the  outer  nervure  faint  or  subobsolete;  legs  nor- 
mal; antennae  not  tapering  toward  apex,  the  last  joint  nearly  as 
long  as  the  three  preceding  joints  united;  ovipositor  nearly  as  long 
as  the  abdomen. 

(309)   Tiischeribergia  Schmiedeknecht. 

Proc.  N.  M.  vol.  xxiii 4 
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4.  Areolet  always  present,  rarely  incomplete,  that  is,  open  behind 6 

Areolet  wholly  wanting. 

Metanotam  "uriih  two  distinct  longitudinal  carinse  in  both  sexes 5 

Metanotum  without  longitudinal  carinse.  Claws  closely,  longly  pectinate; 
mandibles'  bidentate (310)  Atphrctgis  F5rBter. 

5.  Clypeos  normal;  abdomen  rather  smooth,  the  first  s^ment  flat,  longer  than 

wide;  ovipositor  almost  as  long  as  the  body;  claws  simple,  not 
toothed;  eyes  bare;  third  joint  of  the  flagellum  at  tip  and  the  fourth 
joint  at  base  in  male  eroded. 

(311)  Lamprcnota  Haliday=C^22ocm€t  Schiddte. 

6.  Body  nof  especially  hairy 7 

Body,  and  especially  the  head,  covered  with  shaggy  gray  or  black  hairs. 

Metathorax  coarsely  punctured;  eyes  widely  separated;  abdomen  in  female 
somewhat  compressed  at  apex,  the  first  segment  somewhat  longer 
than  wide,  rugulose,  the  following  smooth;  claws  simple,  the 
onychia  very  small (312)  Arendra  Holmgren. 

7.  Metathorax  t<;i^^  a  distinct  transverse  apical  carina,  or  at  leastdistinct  laterally  _  11 
Metathorax  without  a  transverse  apical  carina. 

Claws  simple,  neither  toothed  nor  pectinate 9 

daws  thickly  and  usually  longly  pectinate,  never  simple 8 

8.  Antenme  long  and  slender,  the  last  joint  twice  as  long,  or  nearly,  as  the  preced- 

ing; abdomen  smooth,  the  first  s^ment  tvithout  carinae,  the  spira- 
cles of  the  second  placed  close  to  the  lateral  maiigin. 

Transverse  median  nervure  in  hind  wings  broken  very  far  below  the  middle; 
eyes  not  quite  extending  to  the  base  of  the  mandibles,  the  nudar 
space  being  fully  as  long  as  the  pedicel,  the  latter  being  obliquely 
truncate  from  beneath;  submedian  and  median  cells  in  front  win^ 
equal (313)  Phytodietus  Gravenhorst. 

Transverse  median  nervure  in  hind  wings  broken  at  or  a  little  above  the 
middle;  eyes  extending  to  base  of  mandibles  vjithovi  a  malar  space; 
submedian  cell  in  front  wings  distinctly  shorter  than  the  median. 

(New  Zealand. ) (314)  Ewimopus  Ashmead,  new  genua. 

(Type,  Eudenopus  zmUmdicus  Ashmead,  manuscript. 

9.  Metapleural  carinse  present,  strong  and  long 10 

Metapleural  carinse  wanting. 

Abdomen  subpetiolate,  smooth,  shining,  and  gradually  narrowed  toward 
base;  antennae  long  and  slender,  tapering  toward  apex,  the  terminal 
joint  in  male  shorter  than  the  penultimate;  submedian  cell  not 
longer  than  the  median (315)  Aphanodon  Forster. 

Abdomen  distinctly  sessJe,  the  first  segment  aciculate,  segments  2-^  quad- 
rate, the  following  wider  than  long,  all  finely  punctate  at  base,  but 
smooth  and  shining  at  apex;  antennae  elongate,  slender,  setiform, 
but  shorter  than  the  body (316)  ^cKfia  Tosquinet, 

10.  Abdomen  sessile,  depressed,  finely  coriaceous;  areolet  in  front  wings  i)enta^> 

onal,  the  submedian  cell  longer  than  the  median,  the  disco-cobitiil 
nervure  not  broken  by  a  stump  of  a  vein.    Male. 

(317)  Trevoria  Ashmead,^  new  genus. 
(Type,  TVevoria  yukatatensis  Ashmead,  manuscript. ) 

11.  Claws  simple,  not  pectinate 21 

Claws  pectinate. 

Claws  shorter,   not  thickly  pectinate,   usually  briefly  pectinate  toward 

base 12 

Claws  long,  strong,  and  usually  but  not  always  thickly  i)ectinate. 17 

12.  Flagellum  entirely  composed  of  cylindrical,  closely  united,  almost  inseparable 

joints;  ovipositor  long 13 


*  In  honor  of  Trof.  Trevor  Kincaid.  ^  , 
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Flagellnni  with  the  joints  composing  the  apical  half  distinctly  separable;  ovi- 
positor at  the  most  as  long  as  the  abdomen. 
Last  half  of  the  flagellum  in  the  female  with  knob-like  joints,  appearing 
quite  different  from  the  basal  half;  the  knob-like  apical  joints  are 
as  wide  as  long,  almost  rhomboidal,  seen  from  beneath  angulate, 
the  last  joint  narrower  and  scarcely  as  long  as  the  preceding. 

(318)  Xenacis  Forster. 

The  apical  third  only  of  the  flagellum  with  distinctly  separable  joints;  the 

terminal  joints  are  also  not  knob^like,  but  only  faintly  compressed, 

above  and  beneath  rounded,  the  last  joint  wider  and  as  long  as  the 

two  preceding  joints  united;  abdomen  perceptibly  narrowed  toward 

base,  subpetiolate ( 319)  Cryptopimpla  Taschenberg. 

l.H.  FronavnthotU  horns 14 

Frons  with  two  horns. 

Areolet  longly  petiolate;  hind  wings  with  the  transverse  median  nervure 
broken  below  the  middle;  mesonotum  without  trace  of  furrows;  scu- 
tellum laterally  no<  margined;  metapleural  carina  distinct  ixMsteriorly, 
the  spiracles  long,  linear;  abdomen  with  the  first  segment  laterally 
toward  base  with  two  strong  carinee,  the  spiracles  placed  before  the 
middle  and  distinctly  visible  from  above  ..-(320)  Diceraiops  FbretBT. 

14.  ClypeuB  no<  impressed;  areolet  usually  petiolate 15 

Clypeusat  base  posteriorly  strongly  impressed,  the  impression  so  covered  with 

long  hairs  as  to  form  a  tuft;  metanotum  in  female  with  a  weak, 
transverse  apical  carina,  stronger  in  male;  metapleural  carina  faint, 
nearly  obliterated;  areolet  sessile,  irregularly  pentagonal;  spiracles 
of  second  abdominal  segment  placed  close  to  the  base;  claws 
simple (321)  Ensimus  Forster. 

15.  Metapleura  not  separated  from  the  metanotum  by  a  carina,  the  spiracles  lai^, 

elongate  or  linear;  areolet  longly  petiolate;  transverse  median  nerv- 
ure in  hind  wings  broken  below  the  middle;  face  more  or  less 
swollen;  mesonotum  w^ithout  trace  of  furrows;  scutellum  laterally 
margined  only  at  base;  first  abdominal  segment  smooth,  the  spira- 
cles placed  before  the  middle;  claws  with  abbreviated  teeth  and 

long  bristles (322)  Zyzeudus  Fbif^r. 

Metapleura  separated  from  the  metanotum  by  a  carina,  the  spiracles  round  or 
short  oval 16 

1 6.  Claws  distinctly  but  not  closely  pectinate (323)  Lissonota  G  ravenhorst. 

17.  Areolet  petiolate,  rarely  sessile;   disco-cubital  nervure  angulate  or  angularly 

broken  and  usually  with  a  stump  of  a  vein 18 

Areolet  sessile;  disco-cubital  nervure  bowed  or  strongly  curved,  never  angulate 
and  toiihout  a  stump  of  a  vein. 
Claws  shortly  pectinate;  transverse  median  nervure  in  hind  wings  broken 
below  the  middle (324)  Meniscus  Schi6dte=-4merw6ia  Forster. 

18.  Metathorax  normal  wiihoui  longitudinal  carinse 19 

Metathorax  wUk  6  longitudinal  carinse (325)  Phidias  Vollenhoven. 

19.  Frons  above  the  antennse  normal,  not  at  all  impressed  and  withovi  peculiar 

foveee;    metapleural  carinse  wanting  or  only  faintly  indicated  at 

base 20 

Frons  above  the  antennse  impressed  or  concave,  with  the  margins  swollen  on 
each  side;  metapleural  carinse  distinct;  transverse  median  nervure 
in  the  hind  wings  angularly  broken  below  the  middle;  claws  stout, 
pectinate,  but  not  thickly;  first  aMominal  segment  with  two  carinee 
at  the  basal  third. .  (326)  Bathycetes  For9teT=Baihyrwphry8  Forster. 

20.  Areolet  sessile;  metathorax  with  the  apical  transverse  carina  present,  distinct. 

(Female) (327)  AUoplasta  FoTeter. 
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Areolet  petiolate. 

Areolet  Bmall,  oblique,  open  behind;  metathoracic  spiracles  small,  oval; 
claws  strongly  pectinate (328)  CUnopimpla  Cameron. 

21.  Areolet  petiolate  or  subpetiolate 24 

Areolet  sessile. 

Areolet  triangular  or  rhomboidal 22 

Areolet  irregularly  pentagonal. 

Clypeus  at  base  posteriorly  strongly  impressed,  the  impression  often  so 
covered  with  long  hairs  as  to  form  a  tuft . . .  (321)  Engimtis  Forster. 

22.  Disco-cubital  nervure  strongly  curved,  but  not  broken  by  a  stump  of  a  vein.  23 
Disco-cubital  nervure  angularly  broken  a  little  before  the  middle. 

Transverse  median  nervure  in  hind  wings  broken  a  little  below  the  middle; 
clypeus  anteriorly  rounded;  claws  very  long,  not  pectinate,  bat 
ciliate  with  bristles  within.     (Male)  (p.51)  (327)  yl22opto«to  Fdister. 

23.  Median  and  submedian  cells  of  an  equal  length;  transverse  median  nervure  in 

hind  wings  obtusely  angularly  broken  near  the  apical  third.     (South 

America) (329)  Epimecoideus  Ashmead,  new  genus. 

(Type  Epimecoideus  apicalis  Ashmead,  manuscript) 
Median  and  submedian  cells  unequal;  transverse  median  nervure  in  the  hind 
wings  broken  below  the  middle. 
Clypeus  prominent,  separated  and  in  outline  semicircular;  metathoracic 
spiracles  short  oval;  areolet  oblique,  rhomboidal. 

(330)  Pimplopterua  Ashmead,  new  genus. 
(Type  Pimplopterus  aUukensis  Ashmead,  manuscript.) 

24.  Disco-cubital  nervure  strongly  curved  or  bent,  but  never  angularly  broken,  and 

ti;i^Aoti/ a  stump  of  a  vein 25 

Disco-cubital  nervmre  angularly  broken,  or  toilh  a  stump  of  a  vein. 
Disco-cubital  nervure  angularly  broken  at  the  basal  third. 

(331)  Stenolabis  Kriechbaumer. 
Disco-cubital  nervure  not  angularly  broken  but  still  broken  by  a  stomp  of  a 
vein  near  its  middle;  metathoracic  spiracles  elliptical,  thrice  as 
long  as  wide;  abdominal  segments  all  longer  than  wide. 

(332)  Meyva  CamoTxm. 

25.  Metanotum  wUh  two  delicate  parallel,  or  nearly,  carinae  down  the  center,  the 

spiracles  rounded;  abdominal  segments  1^  longer  than  wide,  the 
first  more  than  twice  longer  than  wide,  5-6  wider  than  lonj^,  the 
last  very  short;  transverse  median  nervure  in  hind  wings  broken 

below  the  middle (333)  Harrimaniella  Ashmead,  new  genus. 

(Type,  HarrimanieUa  yukakenda  Ashmead,  manuscript.) 
Metanotum  tvUhotU  such  carnie,  the  spiracles  small,  rounded;  third  abdominal 
segment  a  little  wider  than  long,  the  first  narrowed  toward   base 
more  than  twice  longer  than  wide  at  apex.     (See  p.  51. ) 

(319)   Oryptopimpla  TaachenhGTfi. 

Tribe  IV.     PIMPLINI. 

1868.  Pimploidic,  Family  15,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  142  and  162. 
1894.  Pimpliniy  Tribe  III,  Ashmbad,  Proc.  Ent  Soc.  Wash.,  lU,  p.  278. 
1900.  Pimplini,  Tribe  IV,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  572. 

In  this  tribe  are  to  be  found  some  of  the  largest,  if  not  the  largest 
species,  of  all  the  parasitica. 
The  group  is  a  most  extensive  one,  and  includes  sevei-al  well-known 
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genera  of  a  world-wide  distribution,  and  among  which  are  such  con- 
spicuous genei-a  as  JShyssa  and  Thalessa^  commonly  known  as  the 
Long-Stings. 

The  species  belonging  to  these  two  genera  destroy  the  xylophagous 
saw-flies  belonging  to  the  genera  Sirex^  Paururus  Treinex^  etc.,  which 
bore  and  live  in  the  interior  of  various  forest  trees,  and  in  order  to 
reach  their  hosts  their  ovipositor  hjis  become  enormously  developed, 
attaining  sometimes  the  length  of  5,  6,  or  more  inches.  Undoubtedly 
this  group  is  closely  allied  to  the  Lissoiwtini^  and  some  authorities  would 
unite  the  two  groups;  but  I  agree  with  FOrster  in  thinking  the  Pim- 
plmi  distinct  since  they  may  be  readily  separated  by  the  sculpture  of 
the  abdomen,  the  transverse  impressions  or  furrows  on  the  segments 
and  particularly  b}*^  the  lateral  impressed  lines  on  segments  2  to  5, 
which  are  never  present  in  the  Lissonotini. 

Sixty-one  genera  have  been  recognized  in  the  group  sepai'able  as 
follows: 

TABLB  OF  GENERA. 

yLeeonotxnn.  not  transversely  rugose .4 

Mesonotum  transversely  rugose. 

Areolet  in  front  wings  present 2 

Areolet  in  front  wings  wanting. 

(334)  Epirhyssa  Cre8aon=Rhysiionol(i  Kriechbanmer. 
(Type,  Epirhyssa  speciom  Cresson.) 

2.  Metathoiax  fwt  areolated;  head  wUhout  a  carina  between  the  antenna; 3 

Metathorax  areolated;  head  sometimes  with  a  carina  between  the  antennae. 

Head  tuUh  a  strong  carina  between  the  antennse;  transverse  median  nervure 
straight,  not  broken,  the  subdiscoidal  nervure  originating  from  the 
median  vein  far  beyond  the  apex  of  the  submedian  cell. 

(335)  Apechneura  Kriechbaumer. 
(Type,  Rhyssa  terminalis  Bnill^.) 
Head  wUhout  a  carina  between  the  antennae. 

(336)  Cerionoius  Kriechbaumer. 
(Tyi)e,  CerioTiotus  varius  Kriechbaumer.) 

3.  Transverse  median  nervure  in  hind  wings  broken  far  above  the  middle,  or  the 

subdiscoidal  nervure  originates  from  the  angle  formed  by  the  trans- 
verse median  and  the  median  veins. 
Head  with  the  temples  broad,  well  developed,  nearly  the  width  of  the  eyes; 
hind  tarsi  much  elongated,  very  much  longer  than  their  tibiae;  abdo- 
men in  female  compressed  toward  apex. 
Clypeus  anteriorly  medially  lengthened  or  unidentate;  abdominal  seg- 
ments at  apex  either  rounded  or  emarginate. 

(337)  Rhyssa  Gravenhorst 
(Type,  Ichneumon  permasorius  Linna?us.) 
Clypeus  anteriorly  truncate;  abdominal  s^ments  in  male  smooth,  with 
segments  3-7  at  a.jyex  emarginate  or  deeply  excavated. 

(338)  Thaksaa  Holmgren. 

(Type,  Ichneumon  clavalor  Fabricius.) 

Head  with  the  temples  very  narrow,  scarcely  half  the  width  of  the  eye; 

hind  tarsi  normal ,  hardly  longer  than  their  tibiae ;  abdomen  depressed. 

(339)  Lylarmes  Cameron. 
(Type,  Lytarmes  maculipennis  Cameron.) 
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4.  Second  abdominal  fiegment  in  female  usually  much  longer  than  wide,  rarely  <|uad- 

rate  at  apex;  ovipositor  most  frequently  longer  than  the  body 5 

Second  abdominal  segment  in  female  transverse  or  quadrate,  seldom  a  little 
longer  than  wide;  ovipositor  usually  shorter  than  the  body 9 

5.  Antennie  normal,  the  joints  3  to  5  outwardly  not  serrate 6 

Antennae  with  the  joints  3  to  5  outwardly  serrate. 

Abdomen  with  segments  1-7  longer  than  wide,  with  indistinct  lateral  swell- 
ings; transverse  median  nervure  in  hind  wings  faintly  broken  below 
the  middle;  thorax  for  the  greater  part  red. 

(340)  Trodocerus  Woldstedt. 
(Type,  TrodoceruaeUganaWoldgtedi^) 

6.  Abdomen  in  both  sexes  nearly  of  an  equal  width  throughout,  the  sides  parallel  or 

nearly,  the  sculpture  of  the  anterior  segments  not  different  frcMn 
that  of  the  posterior  s^ments,  or  only  slightly;  disco-cubital  nerv- 
ure straight,  curved  or  angulated 7 

Abdomen  in  female  spindle-shaped  or  tapering  toward  base  and  apex,  the  sides 
not  nearly  parallel;  in  male  straight,  broad  cylindrical. 
Segments  2-S  in  female  or  2-5  in  male  with  oblique  furrows;  disco-cubital 
nervure  angulate  and  with  a  short  stump  of  a  vein;  ovipositor  aome- 

what  shorter  than  the  body (<^1)  AtradogaMer  Elriechbaomer. 

(Type,  Atradoffoster  sendaculpiwt  Kriechbaumer. ) 

7.  CHaws  in  female  simple,  without  a  tooth  at  base;  last  joint  of  hind  tarsi  at  least 

thrice  as  long  as  the  preceding;  male  with  the  inner  margin  of  the 

eyes  deeply  emarginate 8 

Claws  in  female  cleft  or  with  a  strong  tooth  at  base;  last  joint  of  hind  tarsi  longer 
than  the  preceding;  male  with  the  inner  margin  of  the  eyes  twt 
distinctly  emai^nate. 
Transverse  median  nervure  in  hind  wings  broken  above  the  middle;  metatho- 

racic  spiracles  oval  or  elongate (342)  EphiaUes  GravenhorsL 

(Type,  EphiaUes  tuberculatum  GrayenhoTgL) 
Transverse  median  nervure  in  hind  wings  broken  at  or  below  the  middle;  meta- 
thoracic  spiracles  small,  round. 

(343)  OalliephiaUes  Ashmead,  new  genus. 
(Type,  Pimpla  xarUhothorax  Ashmead.) 

8.  Metathorax  smooth,  shining,  without  punctures;  areolet  in  front  wings  rhom- 

boidal,  not  petiolate;   transverse  median  nervure  in  hind  wings 

broken  above  the  middle (344)  Perithous  Holmgren. 

(Type,  Pimpla  divinator  Gravenhorst) 
Metathorax  punctate,  and  medially  irregularly,  transversely  rugulose,  evanescent 
toward  the  sides;   a  subsemicircular  area  posteriorly;  areolet  in 
fnmt  wings  small,  petiolate;  disco-cubital  nervure  arcuate. 

(345)  Opisorhyam  Kriechbaumer. 
(Tjrpe,  Opwor%«8tt/atH)picto  Kriechbaumer.) 

9.  Abdomen  distinctly  punctate,  or  coriaceous,  or  at  least  never  perfectly  smooth, 

shining,  or  impunctate 15 

Abdomen  perfectly  smooth,  shining,  impunctate,  or  at  the  most  feebly  aluta- 
ceous. 

Areolet  always  present 11 

Areolet  wanting 10 

10.  Eyes  very  large,  occupying  the  whole  sides  of  the  head,  the  temples  usually  flat; 
ocelli  laige,  prominent;  claws  with  a  tooth  toward  base  beneath. 
Prothorax  narrowed  into  a  neck  anteriorly;  eyes  convergent  anteriorly; 

temples  flat  or  oblique (346)  Epimeces  BruU^. 

(Type,  Epimeces  bicolor  Brull^. ) 
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Prothorax  noi  narrowed  into  a  neck  anteriorly;  eyes  not  conveiigent  anteri- 
orly; templee  neither  flat  nor  oblique (347)  EugaJUa  Cameron. 

(Type,  EiigaUa  drigom  Cameron. ) 

1 1 .  Eyes  wfth  the  inner  margin  emarginate  or  sabemarginate;  middle  vein  in  hind 

wings  distinct  to  the  base 12 

Eyes  with  the  inner  mai^n  entire,  not  at  all  emai^ginate;  middle  vein  in  hind 
wings  sometimes  obsolete  at  base. 
Middle  vein  in  hind  wings  distinct  to  base;  metathorax  areolated. 

Metathorax  irregularly  transeversely  striate,  and  with  a  shallow  median 
forrow^  on  the  basal  three-fourths. 

(348)  p9eudeugaUa  Ashmead,  new  genus. 
(Type,  EugaUa  spinom  Cameron. ) 
Metathorax  smooth  and  polished,  vnthoui  a  median  furrow,  the  spira- 
cles small,  round;  disco-cubital  nervure  not  broken  by  a  stump  of  a 
vein;  transverse  median  nervure  in  hind  wings  broken  below  the 

middle (Africa)  (349)  Zonopimpla  Ashmead,  new  genus. 

(Type,  Zonopimpla  aibicinda  Ashmead,  manuscript ) 
Middle  vein  in  hind  wings  toward  base  obselete;  metathorax  more  or  less 
distinctly  areolated,  the  areola  and  the  petiolar  area  confluent;  hind 
femora  not  much  swollen;  ovipositor  longer  than  the  abdomen. 

(350)  Idiogamma  Forster. 
(Type,  Idiogamma  euryops  Forster.) 

12.  Mesonotum  unth  sharply  defined  parapsidal  furrows,  which  converge  and  meet 

before  attaining  the  base  of  the  scutellimi;  claws  stout,  simple; 
metathorax  with  the  upper  hind  angles  toothed,  ftrUhout  an  areola, 
but  with  a  distinct  petiolar  area;  hind  femora  with  a  small  tooth 
beneath  toward  apex;  transverse  median  nervure  in  hind  wings 

broken  far  above  the  middle (351 )  IAs9opimpla  Ejriechbaumer. 

(Type,  Lmopimple  8-guUata  Kriechbaumer. ) 

Mesonotum  wUhoui  distinct  parapsidal  furrows,  either  entirely  wanting  or  only 

vaguely  defined  anteriorly;  hind  femora  more  or  less  thickened; 

ovipositor  at  most  never  larger  than  the  abdomen,  usually  shorter. 

Claws  simple,  7io<  pectinate 14 

Claws  very  large,  strongly  pectinate 13 

13.  Metathorax  tOTfA  a  distinct  areola  and  a  petiolar  area..  (352)  T^^ronia  Holmgren. 

(Type,  Pimpfot  yZovicaTw  Fabricius.) 
Metathorax  without  either  an  areola  or  a  petiolar  area. 

Head  normal,  the  malar  space  short (353)  Neotheronia  Krieger. 

(Type,  Theronia  toUeca  Cresson. ) 
Head  subrostriform,  the  malar  space  long.     (See  p.  57. ) 

(366)  Echthromorpha  Holmgren. 

14.  Metathorax  exareolated  but  with  a  strong  transverse  apical  area,  the  upper 

hind  angles  dentate  or  tubereulate;  hind  femora  unarmed.     (New 

Zealand. ) (354)  AUotheronia  Ashmead,  new  genus. 

(Type,  AUotheronia  Ig-guttata  Ashmead,  manuscript. ) 

15.  Laflt  joint  of  antennse  not  longer  than  the  two  preceding  joints  united;  last  joint 

of  hind  tarsi  two  or  more  times  longer  than  the  preceding  joint.  16 

Last  joint  of  antennse  large,  oblong,  longer  than  the  two  preceding  joints  united; 

last  joint  of  hind  tarsi  not  fully  twice  as  long  as  the  preceding  joint. 

Fiaoe  clothed  with  long  silvery  hairs;  scutellum  only  slightly  margined  at 

sides;  metathorax  areolated (355)  StUbops  Forster. 

(Type,  Pimpla  veluta  Gravenhorst. ) 

16.  Clypeos  distinctly  separated;  eyes  rarely  hairy 18 

Clypeus  not  separated;  eyes  either  hairy  or  bare,  with  their  inner  margin  entire, 

or  at  most  only  slightly  emarginate 17 
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17.  EyeB  hairy;  mesonotum  vr'dh  distinct  parapeidal  furrows;  abdomen  narrow,  the 

first  segment  bicarinate,  the  last  ventral  segment  short;  o\apoeitor 

not  long;  wings  wiihovi  an  areolet . . .  (356)  Schizopyga  Gravenhorat. 

(Type,  Schizopyga  podagrica  GravenhoiFt) 

Eyes  bare;  mesonotum  with  the  parapsidal  furrows  indicated  only  anteriorly; 

abdomen  as  in  Pimpla,  the  first  segment  bicarinate. 

Metathorax  not  areolated,  the  spiracles  long;  ovipositor  longer  than  the 

abdomen;  claws  with  a  strong  an^ilar  t<ooth  at  base. 

(357)  Hemipimpla  SausBure. 
Metathorax  areolated,  the  spiracles  small,  oval  or  elliptic;  ovipositor  shorter 
than  the  abdomen;  claws  simple  ivUhoiU  a  tooth  at  base;  areolet  in 
front  wings  wanting  (Africa). 

(358)  Neopimpla  Ashmead,  new  genus 
(Type,  Neopimpla  ahbottii  Ashmead,  manuscript ) 

18.  Wings  vnlh  an  areobt 19 

Wings  ^mlhoul  an  areolet 31 

19.  Claws  not  pectinate,  or  only  faintly  and  indistinctly 20 

Claws  strongly  pectinate. 

Metathorax  with  a  transverse  apical  carina,  the  spiracles  linear;  fiist 
abdominal  segment  bicarinate;  stigma  narrow,  the  radius  originatr 
ing  before  its  middle,  the  areolet  large,  tetragonal,  briefly  petiolate; 
clypeus  convex;  mesonotum  with  furrows  anteriorly. 

(359)  Odinopftoro  Foreter, 

20.  Abdominal  segments  with  transverse  impressions,  especially  laterally  near  apex 

on  segments  2-4 21 

Abdominal  s^ments  with  strong  oblique  impressions  or  grooved  lines. 

Areolet  large,  tetragonal;  abdominal  segments  2-3  only  with  oblique 
impressions;  transverse  median  nervure  in  hind  wings  broken  at 

the  middle (360)  Dy«pete»  Foisrter. 

Arrolet  small,  petiolate,  not  rhomboidal;  abdominal  segments  2-4,  with 
oblique  impressions. 
Forehead  with  two  horns;  scutelliun  black;   abdomen  banded  with 

white (361)  Hoplitophrys  Forster. 

(Type,  G^iypto  ftrwc^^fi  Holmgren. ) 

Forehead  with  one  horn;  scutellum  and  the  extreme  apical  margins  of 

the  segments  yellow;   transverse  median  nervure  in  hind  wings 

broken  above  the  middle (362)  TeUndea  Forster. 

(Type,  6?ij/rpto  «f ri<?/o  Gravenhorst. ) 

21.  Metathorax  not  areolated 22 

Metathorax  areolated,  or  at  least  with  a  complete  areola  and  a  petiolar  area. 

Scutellum  normal (363)  Ddomensta  Forster. 

(Type,  Pimpla  mandihnlaris  GravenhoPBt. ) 
Scutellum  conically  elevated  and  margined  at  sides;  transverse  median 
nerv^ure  in  hind  wings  broken  far  above  the  middle. 

(364)  XantTiopimpla  Sauseare. 
(Type,  Xanlhopimpla  nova  Saussure,) 

22.  Clypeus  more  or  less  distinctly  separated  from  the  face  at  base 23 

Clypeus  not  separated  from  the  face  at  base. 

Clypeus  anteriorly  semicircularly  emarginate;  abdominal  segments  2-6, 
with  deep,  transverse  furrows  at  base  and  apex,  which  are  united 
with  an  impression  along  the  sides;  metathorax  smooth,  exareolated, 
without  a  trace  of  carina;  claws  strong,  with  a  large  tooth  or  lobe 
at  base;  transverse  median  nervure  in  hind  wings  broken  very /or 
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bdoto  the  middle;    areolet  in   front   winpa   oblique,    rhomboidal. 

(Lower  Siam) (365)  Erythropimpla  Ashmead,  new  genua 

(Type,  Erythropimpla  <ibbottii  Ashmead,  manust»ript.) 

23.  Clypeofl  impreeeed  anteriorly  at  apex 25 

Clypeus  not  impreaeed  anteriorly  at  apex. 

Firet  abdominal  segment  with  a  hump-like  elevation  toward  the  apex..  24 
Firnt  abdominal  segment  normal,  wUhoul  a  hump-like  elevation. 

Head  subroetriform,  with  a  broad  malar  space;  eyen  slightly  oonvergent 
anteriorly  and  subemarginate  within;  areolet  petiolate,  the  sub- 
median  cell  longer  than  the  median;  transverse  median  nervure  in 
hind  wings  not  broken,  the  subdiscoidal  nervure  interstitial. 

(366)  Echthromorpha  Holmgren. 

(Type,  Echlhropimpla  maculipennia  Holmgren. ) 

Head  normal,  not  subroetriform;  eyes  entire,  not  conveiigent  anteriorly; 

transverse  median  nervure  in  hind  wings  broken,  the  subdiscoidal 

nervure  not  being  interstitial (367)  Tromatobia  Forster. 

(Type,  Pimpla  variabilis  Holmgren.) 

24.  Head  normal;  abdominal  segments  2-^,  with  a  transverse  impression  laterally 

near  apex  and  with  oblique  lateral  impressions  at  base^  submedian 
cell  longer  than  the  median,  the  disoo-cubital  nervure  not  broken, 
the  areolet   rather   large,   sessile;     metathoracic    spiracles   oval. 

( Hawaii. ) (368)  Olyptogastra  Ashmead,  new  genus. ) 

(Type,  Glyptogagtra  hawaiiengis  Ashmead,  manuscript.) 
2.5.  Transverse  median  nervure  in  hind  wings  broken,  the  subdiscoidal  nervure 

not  interstitial 26 

Transverse  median  nervure  in  hind  wings  straight,  not  broken. 

Metathoracic  spiracles  small,  round;  hind  femora  normal;  second  abscissa 
of  the  radius  straight,  the  median  and  submedian  cells  equal  in 

length (369)  !7Vo7/i«*a  Forster. 

(Type,  Pimpla  pomorum  Ratzebui^g. ) 

26.  Metathoracic  spiracles  round 29 

Metathoracic  spiracles  linear,  oval  or  reniform. 

Claws  in  female  with  a  tooth  beneath 28 

Claws  in  female  simple,  tmthout  a  tooth 27 

27.  Metanotum  with  two  elongate  more  or  less  distinct  areas;  head  subrostrate; 

antennse  with  the  joints  towani  apex  nodosely  incrassated.  ( Male. ) 
(366)  Echthromorpha  Holmgren =Poty(iww»a  Kriechbaumer. 

Metanotum  imihovl  areas  and  without  a  transverse  apical  carina;  head  and 
antennsB  normal;  transverse  median  nervure  in  hind  wings  broken 
above  the  middle (370)  IHmpla  Fabricius. 

Metanotum  exareolated,  but  with  a  distinct  transverse  apical  carina;  head 
and  antennae  normal;  areolet  trapezoidal,  subpetiolate;  transverse 
median  nervure  in   hind  wings  obtusely  angularly  broken  above 

the  middle (371 )  Notopimpla  Kriechbaumer. 

(Type,  Pimpla  ierminalis 'BtuW^.) 

25.  Eyes  in  both  sexes  deeply  emarginate  within;  lateral  ridges  of  the  raesonotum 

extending  on  to  the  scutellum;  ovipositor  directed  upward  at  tip. 

(372)  Apechthis  Forst<*r. 
(Type,  Pimpla  nibata  Graven horst. ) 
Eyes  noty  or  scarcely,  emarginate  w^ithin;  lateral  ridges  of  the  mesonotum  7iot 
extending  on  to  the  scutellum;  oviix>sitor  at  tip  straight. 

(373)  Exerisks  Forster. 
(Type,  Pimpla  roboraior  Gravenhorst. ) 
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29.  Claws  wiUiout  a  tooth  beneath 30 

Claws  toUh  a  tooth  beneath  at  base. 

Transverse  median  nervure  in  hind  wings  broken  far  above  the  middle  and 

almost  at  a  right  angle (374)  I^eropm  Fdrster. 

(Type,  Pimpla  holmgreni  Schmideknecht ) 
Transverse  median  nervure  in  hind  wings  broken  at  or  below  the  middle, 
seldom  a  little  above,  but  usually  at  a  very  obtuse  angle. 

(376)  Epiunu  Farster. 
(Type,  Pimpla  brevicomis  Gravenhorst ) 

30.  The  sharp  lateral  ridges  of  the  mesonotum  extend  on  to  the  scutellom;  trans- 

verse median  nervure  in  hind  wings  broken  before  the  middle,  but 

always  at  a  right  angle (376)  ItopUclu  Foreter. 

(Type,  Pimpla  maculaia  Gravenhorst) 

The  sharp  lateral  ridges  of  the  mesonotum  do  not  extend  on  to  the  seutelhim; 

transverse  median  nervure  in  hind  wings  broken  at  an  obtuse  angle 

at  or  before  the  middle. m (377)  EremochUa  Forster. 

(Tyi)e,  Pimpla  ruficoUis  Gravenhorst) 

31.  Transverse  cubital  nervure  variable,  rarely  much  longer  than  the  basal  absciaBa 

of  the  cubitus;  scutellum  rounded 32 

Transverse  cubital  nervure  much  longer  than  the  basal  abscissa  of  the  cubitus, 
i.  e.,  the  part  lying  between  the  disoo-cubital  nervure,  or  first  Teem- 
rent,  and  the  second  recurrent;  scutellum  tetragonal,  truncate  pos- 
teriorly, marked  with  yellow;  segments  2-4,  with  two  oblique  lines 
and  with  a  transverse  line  before  the  apex;  ovipositor  shorter  than 

the  abdomen (378)  Lycorina  Holmgren. 

{Typey  Lycorina  trianguUfer  Holmgren. ) 

32.  Front  femora  not  especially  thickened,  not  excised 33 

Front  femora  gradually  swollen  before  the  middle  to  the  tip  and  excised,  their 

tibife  bent  at  the  base,  the  last  joint  of  tarsi  stout  with  strong  claws; 
abdomen  narrow,  smooth,  the  first  s^ment  longer  than  wide, 
bicarinate;  ovipositor  scarcely  as  long  as  the  first  segment 

(379)  Colpomeria  Holmgren. 
(Type,  Colpomeria  Uevigalor  Holmgren. ) 

33.  Abdominal  segments  2-4,  without  oblique  impressions;  claws  simple  or  rarely 

pectinate 36 

Abdominal  segments  2-4,  vrith  oblique  impressions  or  grooved  lines;  claws  pecti- 
nate, rarely  simple. 

Claws  not  strongly  and  thickly  pectinate 34 

Claws  strongly  and  thickly  pectinate (380)  Ctenochira  Forater. 

(Type,  CtenoMra  bidnuator  FoTster,) 

34.  Frons  ^^  one  or  two  tubercles  or  horns 35 

Frona  normal,  tuUhout  a  tubercle  or  horn. 

Metathorax  more  or  less  incompletely  areolatcd;  first  joint  of  the  flagellnm 
much  longer  than  the  second;  claws  simple,  or  at  most  with  the 
hind  claws  thinly  pectinate  toward  base. 

(381)  Olupta  Gravenhorst 
(Type,  Glypta  teres  Gravenhorst. ) 

35.  Frons  with  one  tubercle  or  horn;  metathorax  more  or  less  areolated  with  two 

median  carinae  and  two  large  lateral  areas  at  base;  first  joint  of 
fiagellum  elongate;  claws  pectinate  toward  base. 

(382)  ConobUuta  Forster. 
Frons  with  two  tubercles  or  horns;  metathorax  exareolate,  with  only  the  apical 
transverse  carina  present;  first  joint  of  fiagellum  much  elongate^ 
nearly  as  long  as  joints  2-3  united;  claws  long,  pectinate  within. 

(383)  DiplaMomorpha  Fdrster. 

Digitized  b>    -^ r>'~ 


ICHNEUMON  FLIES-ASHMEAD,  59 


36.  Metathorax  not  completely  areolated 37 

Metathorax  completely  areolated. 

Clypeufi  quite  depressed;  vertex  very  narrow;  eyes  strongly  conveiigent 
anteriorly;  areolet  defined  but  open  behind;  abdomen  with  trans- 
verse impressions  only  on  the  first  four  segments;  ventral  valve 
somewhat  prominent,  but  still  far  from  tip  of  the  abdomen. 

(384)  PmUeles  Forster. 

Clypeus  subconvex;  vertex  broad;  eyes  not  convei^nt  anteriorly;  areolet 
wholly  wanting,  the  submedian  cell  longer  than  the  median,  the 
transverse  median  nervure  in  hind  wings  broken  far  below  the 
middle;  abdomen  without  transverse  impressions,  closely  punctate, 

opaque (385)  Polyaphmctomorpha  Ashmead,  new  genus. 

(Type,  Polygphindomorpha  luggeri  Ashmead,  manuscript). 

37.  Abdomen  as  in  PimpUiy  the  terminal  tergites  not  prolonged  ventrally  and  not 

inclosing  or  hiding  the  terminal  urites 38 

Abdomen  with  the  terminal  tergites  prolonged  beneath  and  hiding  the  terminal 
urites,  or  forming  a  cylinder  from  which  projects  the  hypopygium 
that  extends  far  beyond  the  tip  of  the  abdomen;  face  not  narrowed 
toward  the  mouth;  eyes  not,  or  only  faintly,  emai^nate  within;  legs 
moderately  stout,  the  claws  long,  pectinate;  ovipositor  scarcely 
half  the  length  of  the  abdomen;  body  always  marked  with  red. 

(386)  Ctiitopyga  Gravenhorst 

38.  Transverse  cubital  nervure  present,  the  first  abscissa  of  the  cubitus  forming 

with  it  a  distinct  angle 39 

Transverse  cubital  nervure  wanting,  the  first  branch  of  the  cubitus  being  inter- 
stitial with  the  first  abscissa  of  the  radius. 
Transverse  median  nervure  in  hind  wings  broken;  abdomen  with  the  im- 
pressions on  the  segments  very  feeble  or  faint. 

(387)  Acrodactyla  Haliday  =  Oxyrrhexia  Forster. 
Transverse  median  nervure  in  hind  wings  straight^  not  broken;  abdomen 
with  the  impressions  on  the  segments  distinct. 

(388)  ZcUypota  Fonter, 

39.  Clypeus  normal,  not  projecting  into  a  snout-like  ledge  anteriorly 40 

Clypeus  abnormal,  as  viewed  from  the  side,  projecting  forward  into  a  snout- 
like ledge. 

Abdomen  subpetiolate,  closely  opaquely  punctate,  the  segments  without 
distinct,  transverse  impressions;  transverse  median  nervure  in  hind 
wings  broken  far  below  the  middle. 

(389)  Zarhyndius  Ashmead,  new  genus. 
(Type,  Tryphon  f  nasutus  Cresson. ) 

40.  Face  medially  tuberculate;  mespnotum  trilobed;  metanotum  very  short,  with 

an  apical  tran8\'er8e  carina,  slightly  interrupted  medially,  the  pos- 
teriorly face  very  finely,  transversely  striate;  metanotum  and  the 
first  four  abdominal    segments  clothed   with  a  dense    sericeous 

pubescence (390)  Sisyrostolua  Kriechbaumer. 

Face  normal;  mesonotum  not  trilobed. 

Metanotum  with  a  central  longitudinal  furrow;  abdomen  with  the  trans- 
verse impressions  on  the  segments  well  defined,  the  first  segment 
much  longer  than  wide  at  apex;  last  joint  of  tarsi  thickened  imme- 
diately from  the  base,  not  longer  than  the  third;  basal  joint  of  hind 
tarsi  not  longer  than  the  two  following  joints;  onychium  large, 
unusually  developed (391 )  Polysphinda  Gravenhorst. 

Metanotum  without  an  areola,  at  apex  trilobed  or  clavate;  abdomen  with 
the  transverse  impressions  not  sharply  defined,  the  first  segment 
not  longer  than  wide  at  apex;  last  joint  of  tarsi  somewhat  thickened 
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at  tip  only,  or  in  male  not  at  all  thickened,  longer  than  the  three 
prei'eiling  joints,  in  niale  longer  than  the  second;  onyehiuni  doI 
unusually  developed (392)  Zaglypia  Forstet. 

Tribe  V.     XORIDINI. 

185»-^.  Xorides,  Subfamily,  Holmgren,  Kongl.  Vets.-Akad.  HandL,  III,  p.  6L 
1868.  Xoridoidn,  Family  18,  FSRflTKR,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  142  and  168. 
1894.  AonVfim,  Tribe  IV,  Ashmead,  Proc.  Ent  Soc.  Wash.,  Ill,  p.  278. 
1900.  Xorid'mi,  Tril)e  V,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  575. 

This  tribe  is  distinguished  by  the  shape  of  the  head,  which  is  quad- 
i^ate,  the  temples  being  broad,  and  by  the  peculiar  mouth  opening, 
formed  by  the  projecting  mandibles  and  the  concave  or  depressed  cly- 
peus,  somewhat  similar  to  the  mouth  opening  found  in  WesniaeFs 
division  Cyclostom  i  in  the  famih'  BraconidcB. 

I  have  included  in  the  tribe  the  genera  Echthrus  and  NyxeophiJv>K 
which  most  authorities  place  in  the  subfamily  CryptinoB^  and  which 
seem  to  form  a  transition  between  them  and  the  PhnpUncB.  They  are 
placed  here  on  account  of  the  position  of  the  spiracles  of  the  first 
abdominal  segment,  which  are  placed  at  or  a  little  hefore  the  middle, 
and  not  heymid  the  middle,  as  in  all  genuine  Cryptines.  The  inflated 
front  tibiie,  too,  is  a  character  frequently  found  in  this  group  and  rare 
in  the  (Vypthiw. 

The  group,  as  a  whole,  seems  to  confine  itself  to  attacking  the  larvse 
of  wood-l)oring  Coleoptera. 

Twenty-four  genera  have  been  placeil  here,  distinguished  as  follows: 

TABLE  OF  GENERA. 

Areolet  in  fn)nt  wings  wanting,  or  small,  triangular,  or  rhomboidal,  never  large  or 
iwntagonal 6 

Areolet  in  front  wings  large,  i>entagonal,  or  at  most  subtriangular  or  subtrapezoidal; 
anterior  tibije  in  female  usually  inflated,  constricted  at  base;  abdo- 
men jxjtiolate  or  subj^etiolate 3 

2.  Transverne  ine<lian  nervure  in  hind  wings  broken  far  below  the  middle;  disco- 

cubital  nervure  in  front  wings  not  broken  by  a  stump  of  a  vein. .  4 
TrannversH*  median  nervure  in  hind  wings  broken  at  or  alittlea6or<;  the  middle; 

disco-cubital  nervure  broken  by  a  stump  of  a  vein. 
Transverse  median    nervure    in   front    wings  interstitial  with  the  bcual 

nervure,  the  median  and  submedian  cells  therefore  of  an  equal 

length 3 

Transverse  me<lian  nervure   in   front  wings  originating  before  the  baasl 

nervure,  the  submedian  cell  therefore  shorter  than  the  median; 

metathorax   with  two  transverse  carime,  the  spiracles  long  oval; 

dorsal  carinse  of  first  alxlominal  segment  distinct  to  near  the  apex. 

(393)  NyxeophUtts  Forster. 

3.  Metathorax  exareolate<l,  at  most  with  only  one  transverse  carina — ^the  apical; 

spiracles  linear;  dorsal,  carina  of  first  abdominal  segment  wanting 
or  indicateii  only  at  base (3^)  Echthrus  Gravenhoret 

4.  Heail  transverse,  the  temples  narrow 5 

Head  quadrate,  the  temples  broad. 
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Metathorax  exareolated,  with  one  transverse  carina — the  basal ;  spiracles 
small,  rounded;  submedian  cell  longer  than  the  median,  the  areolet 
rather  small  pentagonal;  first  abdominal  segment  short,  usually 
shorter  than  the  second (395)  Holcoslizvs  Forster. 

Metathorax  with  a  median  area  which  is,  however,  confluent  with  the  peti- 
olar  area;  submedian  cell  shorter  than  the  median;  first  abdominal 
s^ment  not  short,  distinctly  petiolate. 

(396)  Oubocephalus  Ratzeburg. 

5.  Metathorax  areolated. 

Scutellnm  rather  flat;  anterior  tibiae  deformed,  femora  incrassated;  areolet 
pentagonal (397)  Dyseidopiia  Kriechbaumer. 

Scutellum  gibbous;  anterior  tibise  subinflated,  constricted  at  base;  areolet 
oblique ;  subrhomboidal (1^8)  MicrotriitLa  Kriechbaumer. 

6.  Not  all  the  femora  short  and  much  swollen,  the  hind  femora  always  unarmed .  7 
All  the  femora  short  and  much  swollen,  the  hind  femora  sometimes  armed  with 

a  tooth  beneath. 
Metathorax  areolated;  front  wings  vrithout  an  areolet;  abdomen  petiolate, 
the  ovipositor  longer  than  the  abdomen. 
Hind  femora  armed  with  a  strong  tooth  beneath;  upper  hind  angles  of 

metathorax  toothed  or  spined (399)  OdotUomerug  Gravenhorst 

Hind  femora  unarmed  but  much  swollen;   hind  angles  of  metathorax 

normal,  not  toothed (400)  Anodcmiomerus  Ashmead,  new  genus. 

(Type,  Aplomerus  H6icUis  Ppovancher.) 

7.  Frons  simple,  not  homed 8 

Frons  with  a  prominent  horn  or  excrescence. 

Meeonotum  with  distinct  furrows;  metanotum  areolated ;  abdomen  petiolate, 
the  ovipositor  as  long  as  the  abdomen. 

(401)  Ischnoceros  Gravenhorst. 

8.  Front  wings  without  an  areolet,  the  areolet  entirely  absent. 

Abdomen  distinctly  sessile 12 

Abdomen  distinctly  petiolate. 

Second  recurrent  nurvure  not  angularly  broken  by  a  stump  of  a  vein. 

(402)  Oepticvs  Haliday. 
(Type,  Cleptieus  prsetor  Haliday. ) 
Second  recurrent  nervure  angularly  broken  by  a  stump  of  a  vein;  stigma 
scarcely  developed;  transverse  median  nervure  in  hind  wings  angu- 
larly broken  near  the  middle;  legs  long (403)  Epixorides  Smith. 

(Type,  Epixorides  ckcUybeator  Smith.) 
Front  wings  with  an  areolet,  rarely  open  behind. 

Mandibles  of  an  equal  length;  body  stouter  and  not  so  elongate 9 

Mandibles  of  an  unequal  length;  body  slender  and  elongate. 

Head  not  much  swollen,  subquadrate;  metathorax  exareolated;  abdo- 
men slender;  the  ovipositor  at  the  most  as  long  as  the  abdomen;  legs 
very  slender,  the  hind  pair  lengthened (404)  CdUidisis  Forster. 

9.  Clypeus  medially  lamellate  or  toothed;  metathorax  exareolated,  or  at  most  with 

longitudinal  carinoe,  rarely  indistinctly  areolated. 

Areolet  completely  closed 10 

Areolet  open  behmd. 

Clypeus  anteriorly  medially  lamellate  or  toothed;  metathorax  indis- 
tinctly areolated (405)  Perosis  Forster. 

10-  Temples  posteriorly  simple,  not  tuberculate 11 

Temples  posteriorly  tuberculate (406)  AchorocepJudus  Kriechbaumer. 

11.  Transverse  median  nervure  in  hind  wings  broken  below  the  middle;  front  tibias 
moderately  thickened  but  not  inflated;  middle  mesothoracic  lobe 
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not  projecdn^  above  the  lateral  lobes;  petiolar  area  widely  open  ai 
the  middle;  wings  often  with  a  brown  transverse  band. 

(407)  Xylopkrurtu  Foivter. 
Transverse  median  nomue  in  hind  wings  broken  behind  the  middle;   front  til>be 
inflated,  constricted  at  base;  mesonotom  trilobed,  the  middle  lole 
briefly  caniciilate;  metathorax  irr^;ulariy  arcnately  striate. 

(408)   Gabunia  Kriechbanmt^r. 

12.  Metanotnm  noi  or  v^y  indistinctly  areolated;  all  tibiae  slender  or  only  slightly 

thickened;  antenme  in  female  iriihoul  stiff  bristles  or  hairs;  abdomi- 
nal segments  2  and  3  vriihaui  tran8\*erBe  impressions;  le^  slender, 

the  posterior  pair  lengthened 17 

Metanotnm  usoaily  completely  areolated,  rarely  exareolated;  front  tibiae  miu-ii 
thickened  or  inflated,  constricted  at  base;  antennte  in  female  ?r*U 
rather  stiff  bristles;  abdominal  segments  2  and  3  with  a  more  or 
less  distinct  trans\'erse  impression. 

Metanotnm  completely  areolated f. IS 

Metanotnm  nol  areolated (409)   Moansa  Toequinet. 

13.  Antennae  in  both  sexes  short  and  faintly  hairy,  the  female  alone  with  etifi 

bristles  before  apex 14 

Antenme  in  both  sexes  clothed  with  long  shaggy  hairs — in  male  entirely,  id 
female  only  toward  apex;  female  antennae  ringed  with  white;  o\i- 
positor  longer  than  the  abdomen (410)  Sterotrickus  Forster. 

14.  Transverse  median  ner\'ure  in  front  wings  uniting  with  the  median  vein  Iteymti 

the  origin  of  the  basal  nervure;  first  abdominal  segment  without  & 

transverse  ridge  before  apex ].5 

Transverse  median  ner\'ure  in  front  wings  originating  before  the  basal  ner\iin'; 
first  abdominal  segment  with  a  transverse  ridge  before  apex. 

(411)   Gonapharus  Forster, 

15.  First  abdominal  segment  medially  not  emaiginate 16 

First  abdominal  segment  medially  more  or  less  emarginate. 

(412)  XyUmomus  Gravenhorst 

16.  Second  abdominal  segment  longer  than  wide (413)  Mcerophora  Forster. 

Second  abdominal  segment  not  longer  than  wide. 

Head  behind  the  eyes  inflated;  antennae  in  both  sexes  ringed  with  white; 
first  abdominal  segment  with  two  complete  carinae;  ovipositor  as 
long  as  the  body (414)  Sichelia  Forster. 

Head  behind  the  eyes  not  inflated;  antennae  nol  ringed  with  white;  fiist 
abdominal  segment  without  complete  carinae. 

(415)  Rhadina  Forster. 

17.  Face  distinctly  narrowed  anteriorly;  mandibles  of  an  equal  length;  clypeusat 

apex  strongly  impressetl;  head  broadened  behind  the  eyes;  abiio- 
men  more  or  k»s8  sessile,  rarely  somewhat  petiolate. 

(416)  Xorides  Grayenhorst 
Face  not  or  scarcely  narrowed  anteriorly;  mandibles  of  an  unequal  length; 
clypeus  at  apex  flat,  not  impressed;  head  somewhat  inflated, 
slightly  narrowed  l^ehind  the  eyes;  abdomen  narrow,  cylindrica], 
petiolated,  with  segments  1-5  in  female,  or  1-7  in  male,  longer  than 
wide (417)  Pcemenia  Holmgren. 
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Subflixnily  IV.    TRYPHONIN.ffi:. 

1887.   Tryphonin«y  Subfamily,  Cre880n%  Syn.  Hym.  North  America,  p.  47. 
1889.  TryphonicUe,  Family,  Thomson,  Opus.  Ent.,  XIII,  pp.  1429  and  1438. 
1895.  Trypkoninie,  Subfamily  III,  Ashmead,  Proc.  Ent  Soc.  Wash.,  Ill,  p.  277. 
1897.   TrypJumina,  Subfamily,  Davis,  Trans.  Am.  Ent.  Soc.,  XXIV,  p.  193. 
19CX).  TryphoTims^  Subfamily  IV,  Ashmead,  Smith's  Insects  of  New  Jersey,  p. 
575. 

The  straight,  never  elbowed,  first  abdominal  segment,  which  is  usually 
sessile,  and  the  position  of  its  spiracles,  as  well  as  the  venation  of  the 
front  wings,  readily  distinguish  this  subfamily  from  all  except  the 
PivvpUncB  and  the  Ophionlnm.  From  the  former  it  is  easily  separated, 
in  the  females,  by  the  hidden,  or,  at  most,  subexserted,  non-prominent 
ovipositor;  from  the  latter  by  the  much  shorter,  broader,  non-com- 
pressed abdomen,  and  a  totally  different  habitus. 

Some  males,  however,  are  placed  with  the  greatest  difficulty,  and 
may  be  easily  confused  with  those  to  be  found  in  both  the  above- 
mentioned  subfamilies. 

I  know  of  no  good  character  to  easily  distinguish  them,  although 
the  practiced  eye,  in  most  cases,  is  able  to  place  them  by  comparing 
them  for  venational  and  metathoracic  characters  peculiar  to  the 
females,  in  the  different  groups. 

The  TrypfionincB  may  be  divided  into  ten  minor  groups  or  tribes,  as 
follows: 

TABLE  OF  TRIBES. 

Posterior  tibiae  with  one  or  two  apical  spurs 2 

Posterior  tibiae  wUhout  apical  spurs. 

Second  and  third  abdominal  segments  without  lunuUe Tribe  II.  Oteniscini. 

2.  Posterior  tibise  with  only  one  apical  spur 4 

Posterior  tibiae  with  two  apical  spurs. 

Abdomen  sessile  or  subsessile,  never  distinctly  petiolate 3 

Abdomen  distinctly  petiolate. 

Claws  simple,  not  pectinate Tribe  I.  Mesoleptini. 

Claws  pectinate Tribe  III .  CxENOPELMrNi. 

3.  Claws  pectinate Tribe  III.  Ctbnopblmini. 

Claws  simple,  not  pectinate. 

Mandibles .bidentate Tribe  IV.  Tryphonini. 

Mandibles  tridentate ^ Tribe  V.  Bassini. 

4.  Middle  tibiae  w^ith  only  (m«  apical  spur 6 

Middle  tibiae  with  two  apical  spurs. 

Face  normal,  not  swollen 5 

Face  abnormal,  greatly  swollen;  hind  femora  usually  short  and  much 
swollen. 

Scape  lengthened,  not  short,  globose Tribe  VI.  Orthocentrini. 

Scape  short,  globose Tribe  VII.  Exochini. 

5.  Abdomen  sessile;  dorsum  of  first  and  second  segments  with  tvx)  parallel  carinae. 

Tribe  VIII.  Tylecomnini. 

Abdomen  petiolate,  the  petiole  long;  dorsum  of  second  segment  wUhout  carinte; 

scutellum  margined;  areolet  in  front  wings  not  large,  subsessile, 

rhomboidal Tribe  IX.  Sphinctini. 
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6.  Face  and  seutellum  normal Tribe  II.  Cteniscini  (part). 

Face  scutatiform;  ecutelluin  quadrangular,  margined  laterally;  abdomen  long, 
sessile,  the  sides  parallel  or  nearly,  coarsely  punctate;  areolet  in 
front  wings  usually  laii^,  lozengoidal,  or  diamond-shaped. 

Tribe  X.  MKTopitNi. 

Tribe  I.     MESOLEPTINL 

1855.   Tryphonides  homalojn  Holmgren  (part),  Kongl.  Svensk. Vet.-Akad.  Handl., 

I,  p.  98. 
1868.  Mesoleptoidx,  Family  35,  FejBOTER,  Verb,  d.naturh.  Ver.pr.Rheinl.,  XXV, 

pp.  34  and  197. 
1883.  Mesolepiina,  Tribus,  Thomson  (part),  Opus.  Ent.,  IX,  pp.  876  and  906. 
1894.  Mesoleptiniy  Tribe  I,  Asiimead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1897.  Mesol^ini,  Tribe,  Davis,  Trans.  Am.  Ent.  Soc,  XXIV,  p.  300. 
1900.  Mesoteptini,  Tribe  I,  Asumead,  Smith's  Insects  of  New  Jersey,  p.  575. 

In  having  a  distinctly  petiolated  abdomen  this  tribe  agrees  with 
IchieumonlncB^  Crypthup^  and  some  in  the  Ophi^jiiincB;  from  all,  how- 
ever, excepting  some  in  the  last  mentioned,  it  is  at  once  separated  by 
the  straight,  not  elbowed  petiole,  and  by  the  position  of  the  spiracles, 
which  are  placed  at  or  before  the  middle,  never  behind,  while  from  the 
few  genera  in  the  Ophionlnce.  having  the  spiracles  similarly  situated,  it 
is  readily  distinguished  by  the  non-compressed  abdomen,  and  by  the 
abdomen  in  the  males  not  terminating  in  two  long  spines. 

The  only  group  in  the  subfamily  TrypJwninm^  with  which  it  could 
be  confused,  if  the  other  characters  made  use  of  in  my  table  are  taken 
into  consideration,  is  the  tribe  Ctenopelmini^  but  from  this  tribe  it  is 
separated  by  the  simple,  not  pectinate,  claws. 

Thirty -six  genera  have  been  recognized,  distinguishable  by  charac- 
ters made  use  of  in  the  following  table: 

TABLE   OP   GENSBA. 

Head  transverse,  the  temples  not  broad,  scarcely  half  as  wide  as  the  width  of  the 
eyes 6 

Head  quadrate,  the  temples  broad,  fully  as  broad  as  the  width  of  the  eyes. 

The  longer  spur  of  hind  tibiffi  as  long  as  or  longer  than  the  second,  joint  of 

tarsi 3 

The  longer  spur  of  hind  tibiae  shorter  than  the  second  joint  of  tarsi. 

Front  wings  wii\  an  areolet 2 

Front  wings  without  an  areolet (418)  Spcmotecnus  Forster. 

2.  Trans verne  median  nervure  in  hind  wings  broken  helow  the  middle;  nietanotiim 

incompletely  areolated (419)  Edyhis  Holmgren. 

Transverse  median  nervure  in  hind  wings  broken  above  the  middle;  metanotum 
completely  areolated  : (420)  Ichnscops  Forster. 

3.  First  recurrent  nervure,  or  the  disco-cubital  nervure  iiot  angularly  broken ;  head 

not  unusually  swollen 4 

First  recurrent  nervure,  or  the  disco-cubital  nervure  angularly  broken;  head 
very  much  swollen,  the  vertex  posteriorly  deeply  emarguiate. 

(421)  Polyoncus  Forster. 

4.  Stigma  broad;  first  joint  of  the  flagellum  not  longer  than  the  second;  metatho- 

racic  spiracles  round,  and  not  lying  nearer  the  external  area  thazi 
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to  the  pleural  area;  first  abdominal  segment  with  deep  lateral  foveas 

at  base 6 

Stigma  narrow;  first  joint  of  the  flagellum  distinctly  longer  than  the  second; 
metathoracic  spiracles  linear  and  lying  nearer  the  external  area 
than  to  the  pleural  area;  first  abdominal  segment  usually  without 
deep  lateral  fovese  at  base (422)  Sychnoleter  Forster. 

5.  Transverse  median  nervure  in  hind  wings  broken  below  the  middle. 

(423)  Laphyroscoptui  Forster, 
Transverse  median  nervure  in  hind  wings  broken  ai  or  above  the  middle. 

(424)  Perili»8U8  Forster. 

6.  Flagellum  35-40-jointed,  usually  somewhat  thickened;  abdomen  in  female  with 

the  last  segment  so  emarginate  that  the  ovipositor  lies  immediately 

upon  the  back 7 

Flagellum  not  especially  thick;  abdomen  in  female  with  last  segment  normal  or 
not  emarginate 8 

7.  Metanotum  at  base  exareolated;  hypopygium  in  female  very  prominent 

(425)  PolydneUs  Forster. 
Metanotum  at  base  areolated. 

Front  wings  without  an  areolet (426)  Homaspis  Forster. 

Front  wings  wUh  an  areolet. 

Second  abdominal  segment  with  two  middle  carina  at  base. 

(427)  NoiopyguB  Holmgren. 
Second  abdominal  segment  without  middle  carinse. 

(428)  Protmorwi  Forster. 

8.  Hind  femora  normal 9 

Hind  femora  thickened. 

Ovipositor  outwardly  serrate (429)  Oatoglypttu  Forster. 

9.  Cheeks  entirely  smooth,  shining,  neither  coriaceous  nor  punctate 10 

Cheeks  not  entirely  smooth,  shining,  either  alutaceous,  coriaceous,  or  punc- 
tate    11 

10.  Front  wings  with  an  areolet (430)  Oausocentrus  Forster. 

Front  wings  trithout  an  areolet 

Occipital  margin  interrupted  at  the  middle (431)  Lathipontu  Forster. 

Occipital  margin  entire (432)  Phobetes  Forster. 

11.  Clypeus  distinctly  separated 12 

Clyi>eus  not  separated. 

Eyes  small,  flat,  not  arched  above  the  level  of  the  head. 

(433)  Homalomma  Forster. 
Eyes  large,  arched  above  level  of  the  head (434)  Hypocryptus  Forster. 

12.  Face  strongly  narrow^ed  toward  the  mouth (435)  Rhastea  Forster. 

Face  not  strongly  narrowed. 

Abdominal  segments  2-4  not  twice  as  wide  as  long 13 

Abdominal  segments  2-4  twice  as  wide  as  long. .  (436)  Stiphrosomus  Forster. 

13.  First  abdominal  segment  loUh  lateral  carin^e  that  extend  from  the  spiracles  to 

the  tip 14 

First  abdominal  segment  without  such  carinse 21 

14-  Front  wings  with  an  areolet 16 

Front  wings  without  an  areolet 

Last  joint  of  hind  tarsi  not  so  long  as  the  third  and  also  not  pectinate ...  15 
Last  joint  of  hind  tarsi  fully  as  long  as  the  third  and  also  pectinate. 

(437)  Dizemon  Forster. 
15.  Radius  originating  somewhat  beyond  the  middle  of  the  stigma;  metathorax 
completely    areolated;   abdomen  entirely  smooth;  sheath  of  ovi- 
positor very  broad (438)   Callidiotes  Forster. 
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Radius  originating  before  the  middle  of  the  stigma. 

Fifth  joint  of  hind  tarsi  scarcely  as  long  as  the  fourth;  claws  not  large; 
metanotum  regularly  areolated,  the  middle  lateral  area  not 
separated  from  the  angular  area  by  a  transverse  carina. 

(439)  IpooUmus  Forster. 
Fifth  joint  of  hind  tarsi  distinctly  longer  than  the  fourth;  claws  long; 
metanotum  not  at  all,  or  very  incompletely,  areolated. 

(440)  Mesoleplns  Gravenhorst 

16.  Last  joint  of  hind  tarsi  either  distinctly  shorter  than  the  third,  or  no  longer 

and  not  pectinate 17 

Last  joint  of  hind  tarsi  as  long  or  longer  than  the  third  and  distinctly  pectinate. 

(441)  HadrodactylusYbTStesr. 

17.  Clypeus  not  impressed  at  apex 18 

Ol3rpeu8  impressed  at  apex,  faintly  rounded;  mesonotum  and  scutellum  aluta- 

ceous  and  punctate (442)  Alexeter  Forster. 

18.  Clypeus  not  flat;  external  median  area  not  prominently  toothed 19 

Clypeus  flat;  external  median  area  prominently  toothed;  radius  in  front  wings 

originating  beyond  the  middle  of  the  stigma. 

(443)  Ojyiorus  FoTSter. 

19.  Kadius  originating  from  the  middle  of  the  stigma;  transverse  median  nervure 

broken  beyond  the  middle;  mesonotum  and  scutellum  aiutaceousand 

punctate (444)  Symphobus  Forster. 

Radius  originating  before  the  middle  of  the  stigma. 

Transverse  median  nervure  in  hind  wings  broken  somewhat  above  the  mid- 
dle; mesonotum  and  scutellum  alutaceous,  punctured 20 

Transverse  median  nervure  in  hind  wings  broken  below  the  middle;  meso- 
notum and  scutellum  shining,  punctured;  antennas  noi  ringed  with 
white (446)  Zemiodes  Forster. 

20.  Disco-cubital  nervure  broken  by  an  erect  stump  of  a  vein;  discoidal  cell  broader 

at  base  than  the  anal  cell  at  apex;  teeth  of  mandibles  feebly  split 
at  apex;  antennae  and  hind  tarsi  not  ringed  with  white. 

(446)  Terozoa  Forster. 
Disco-cubital  nervure  not  broken  and  without  a  stump  of  a  vein;  discoidal  cell 

not  so  wide  at  base  as  the  anal  cell  at  apex;  teeth  of  mandibles  not 
split;  antennae  and  hind  tarsi  ringed  with  white. ' 

(447)  Himerla  Forster. 

21.  Clypeus  vntkout  a  transverse  impression  at  apex 22 

Clypeus  wUh  a  transverse  impression  at  apex. 

Third  joint  of  maxillary  palpi  with  a  small  tooth  just  before  the  tip. 

(448)  Genarckes  Forster. 
Third  joint  of  maxillary  palpi  wUhovi  a  tooth  before  the  tip,  normal. 

(449)  IHedrus  Forster. 

22.  Front  wings  u'ttTi  an  areolet 23 

Front  wings  wii^ou^  an  areolet (460)  Neleothymua  FoTBter. 

23.  Metathoracic  spiracles  round,  or  short  oval,  not  distinctly  ovate 24 

Metathoradc  spiracles  distinctly  and  strongly  ovate;  scutellum  with  two  sharp 

parallel  carinas  at  apex;  transverse  median  nervure  in  front  wings 
originating  behind  the  basal  nervure;  antennae  and  hind  tarsi  noi 
ringed  with  white;  mesonotum,  scutellum,  mesopleura,  and  hind 
coxae  distinctly  punctured  but  not  alutaceous. 

(461)  AsymmidiLa  Forster. 

24.  Transverse  median  nervure  in  the  front  wings  originating  distinctly  behind  the 

basal  nervure;  antennae  and  hind  tarsi  not  ringed  with  white; 
mesonotum,  scutellum,  and  mesopleura  alutaceous. 

(462)  Clepdportkus  Forster. 
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Transverse  median  nervore  in  front  wings  originating  nsually  before  the  basal 
nervure,  rarely  interstitial  or  slightly  beyond  it;  antennae  and  tarsi 
ringed  with  white;  meeonotum,  scutellum,  mesopleura,  and  hind 
coxse  always  alutaceous (453)  Euryprodus  Holmgren. 

Tribe  II.     CTENISCINI. 

18^.   Tryphomdea  homalopi  Holmgren   (part),  Svensk.  Vet.-Akad.  Handl.,  I, 

p.  98. 
1868.  Exenteroidse  FOMrnai,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  pp.  144  and 

194. 
1883.  Oeniscinay  Tribns,  Thomson,  Opus.  Ent ,  IX,  pp.  875-880. 
1894.  ExenUrini,  Tribe  II,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1897.  ExerUerini,  Tribe,  Davis,  Trans.  Am.  Ent.  Soc.,  XXIV,  p.  227. 
1900.  Oeniacmi,  Tribe  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  577. 

This  tribe  is  readily  distinguished  by  the  posterior  tibiae,  except  in  a 
single  case,  being  entirely  toithout  apical  spurs.  Five  tribes  only  have 
the  posterior  tibiae  armed  with  a  single  apical  spur,  namely,  the 
Orthocentrvni^  the  Exochini^  the  Tytecomnini^  the  SphincUni^  and  the 
MeUypiini^  the  others  having  two  apical  spurs.  Of  those  just  men- 
tioned, having  but  a  single  apical  spur  to  the  hind  tibiae,  all,  except 
tie  Metapiini^  have,  however,  two  apical  spurs  on  the  middle  tibiae, 
whereas  the  Ctenisdni  and  the  Metopiini  have  but  one.  The  wonder- 
ful peculiarities  of  the  face  and  scutelluin  in  this  last  group,  brought 
out  in  my  table,  will,  however,  enable  a  novice  to  distinguish  it 

Twelve  genera  have  been  characterized  in  this  group,  distinguish- 
able as  follows: 

TABLE  OP  GENERA. 

Tee^  of  mandibles  of  an  equal  length 2 

Teeth  of  mandibles  of  an  unequal  length. 

Clypeus  anteriorly  broadly  truncate;  claws  at  base  very  feebly  pectinate  or 

simple (454 )  Acrotomus  Forster  =  Deloiomua  Holmgren. 

Clypeus  anteriorly  broadly  rounded;  claws  strongly  pectinate  to  beyond  the 
middle (455)  Anisodenion  Forster. 

2.  Claws  not  pectinate 8 

Claws  pectinate. 

Lateral  margins  of  first  abdominal  segment  normal 3 

Lateral  margins  of  first  abdominal  segment  thrice  emarginate. 

(456)  Tncamptu8  Forster. 

3.  Front  wings  ttnth  an  areolet 4 

Front  wings  tm^Aoti^  an  areolet (457)  Eridolius  Forster. 

4.  Hind  tibiae  loilh  a  single  small  apical  spur. 

(458)  Ificrqpfecfron  Forster =*Syntcropfecfn«  Thomson. 

Hind  tibiffi  wUhout  an  apical  spur,  the  apex  crowned  with  several  minute  spines. 

Abdomen  broadly  sessile,  the  first  segment  strongly  widened  quite  to  the 

base,  scarcely  distinguishably  wider  at  apex 5 

Abdomen  almost  petiolate,  the  first  s^ment  distinctly  narrowe<l  toward 
.     base (459)  Qems<m8  H&\ida.y  =  Exeni4!ru8  llRTtig. 

5.  Metanotum  with  the  areola  sharply  circumscribed  and  wider  than  long 6 

Metanotnm  with  the  areola  not  sharply  circumscribed  and  wider  than  long.     - 

(460)     Picroscopus  Forster, 
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6.  Metathoracic  angles  acutely  spined  or  toothed 7 

Metathoradc  angles  roanded,  not  toothed (461 )  Diaboms  Foister. 

7.  Scatellom  deeply  and  broadly  excavated;  petiolar  area  very  large,  wider  than 

long;  second  dorsal  abdominal  segment  with  the  obliqae  grooves  broad 

rogoee ( 462 )  Excavartis  Davis. 

Scutellum  narrow  oval;  petiolar  area  rectangular;  second  dorsal  abdominal 
segment  with  the  oblique  grooves  feeble,  scarcely  indicated. 

(463)  jludms  Davis. 

8.  First  abdominal  segment  ear-like  widened 9 

First  abdominal  s^ment  not  ear-like  widened (464)  A  lucphysis  Forster. 

9.  Second  abdominal  segment  at  apex  twice  as  wide  as  the  first  at  apex. 

(465)  Erygton  Sctiodie. 

Second  abdominal  segment  at  apex  hardly  one  and  a  half  times  as  wide  as  the 

first  at  ai)ex (4^)  Actenonyx  Forster. 

Tribe  III.     CTENOPELMINI. 

1855.   Tryphonides  homalopi  Holmgren    (part),  Svensk.  Vet.-Akad.  Handl.,  I, 

p.  98. 
1868.  Ctenop€lmoid«y  Family  34,  Verb.  d.  natarh.  Ver.  pr.  Rheinl.,  XXV,  pp.  145 

and  195. 
1894.   Claiopelmini,  Tribe  III,  Ashmead,  Proc.  Ent  Soc  Wash.,  Ill,  p.  277. 
1900.  Ctenopdmini,  Tribe  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  577. 

This  tribe  is  exceedingly  closely  allied  to  the  Mescleptini^  the  only 
character  discoverable,  that  may  be  depended  upon  to  separate  it, 
being  ihe^  pectinate^  not  simple,  claws.  It  comprises  genera  with  both 
petiolate  and  sessile  abdomen  and  thus  afifords  a  transition  groap 
between  the  tribes  Mesoltptlni  and  the  TrypkoninL 

Seventeen  genera  have  been  recognized,  separable  as  follows: 

TABLE  OF  GENERA. 

Abdomen  not  distinctly  petiolate,  sessile  or  subseseile 7 

Abdomen  distinctly  petiolate. 

Claws  with  close,  long  teeth '. 2 

Claws  with  shori,  distant  teeth 4 

2.  Clypeus  distinctly  separated,  the  apex  strongly  impressed 3 

Clypeus  not  distinctly  separated,  the  apex  not  impressed. . (467)  Rhorus  Forster. 

3.  Front  wings  imihoui  an  areolet (468)  LabrocUmut  Fdrster. 

Front  wings  with  an  areolet (469)  Ctenopelma  Holmgren. 

4.  First  abdominal  segment  only  slightly  widened  behind  the  spiracles,  the  fol- 

lowing segments  not  as  long  as  wide 5 

First  abdominal  segment  strongly  widened  Ijehind  the  spiracles,  the  following 
segments  as  long  as  wide. 
Claws  rather  stout,  strongly  pectinate;  ovipositor  straight;  clypeus  separated 

from  the  face  by  a  deep  furrow (470)  Oeihophortu  Forster. 

Claws  with  a  distinct  tcK)th  below  the  apex;  clypeus  feebly  separated. 

(471)  Sympherta  Forster. 

5.  Median  nervure  in  hind  wings  distinct  entire 6 

Median  nervure  in  hind  wings  obliterated  toward  l>ase..(472)  Pkradu&  Forster. 

6.  Metanotuni  not  regularly  areolated,  with  only  a  poorly  defined  petiolar  area; 

ocelli  wider  from  each  other  than  to  the  eye  margin. 

(473)  EGcete9i9  FOrgter. 
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Metanotmn  r^ularly  areolated;  ocelli  nearer  to  each  other  than  to  the  eye 
maFg:in (474)  Prionopoda  Holmgren. 

7.  Hind  tarsi  normal,  not  much  thickened 8 

Hind  tarei  much  thickened. 

Front  wingB  unihout  an  areolet;  head  almost  quadrate,  the  ocelli  deeply 
concave (475)  Scolobates  Gravfenhorst. 

8.  Ovipositor  in  female  more  or  lees  distinctly  visible;  male  antennie  normal  or 

not  strongly  compressed  and  dilated  at  the  middle 9 

Ovipositor  in  female  concealed,  invisible;  male  antenme  strongly  compressed 
and  dilated  at  the  middle. 

(476)  Bumesiua  West  wood  =  Euceros  Gravenhorst. 

9.  Clypeal  fovese  not  clothed  with  a  tuft  of  hairs 11 

Glypeal  foveee  clothed  with  a  tuft  of  hairs 10 

W).  Front  wings  with  an  areolet (477) Enromenus  Holmgren. 

Front  wings  irit^ou/ an  areolet (478)  Trichocalymma  Forster, 

11.  Clyi)eu8  separated  from  the  face  by  a  distinct  cross  furrow 12 

Cl3rpeas  not  at  all  separated (479 )  MonoblaMus  Hartig. 

12.  Claws  thickly  combed,  especially  at  apex,  wiihottt  pectinations  basal  ly. 

(480)  Ctenacme  Forster. 
Claws  not  thickly  combed  at  apex,  toUh  pectinations  basally. 
Vertex  not  separated  from  the  occiput  by  a  sharp  keel. 

(481)  LaOirokstesFoTBter. 
Vertex  separated  from  the  occiput  by  a  sharp  keel. 

Front  wings  tuUh  an  areolet (482)  PolyUastua  Hartig. 

Front  wings  vnthout  an  areolet (483)  Scorpiorus  Forster. 

Tribe  IV.    TRYPHONINL 

1855.   Tryphonides  homcUopi  (part)  Holmgren,  Svensk.  Vets.-Akad.  Handl.,  I, 

p.  98. 
1868.  Tryphonoidx,  Family  36,  FOrotbr,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  145  and. 
1H83.  Dryphonina,  Tribus,  Thomson,  Opus.  Ent,  IX,  pp.  875  and  895. 
1889.  Euryproctides,  Subtribus,  Thomson,  Opus.  Ent,  XIII,  p.  1429. 
1894.  Tryphonmij  Tribe  IV,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1897.  TrypJumini,  Tribe,  Davis,  Trans.  Am.  Ent.  Soc. ,  XXIV,  p.  265. 
1900.  Tryphoninif  Tribe  IV,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  578. 

As  at  present  characterized,  this  is  the  largest  and  most  extensive 
group  in  the  subfamily  Tryphonmas^  and  is  susceptible  of  subtribal 
divisions.  Its  nearest  allies  are  the  Ctenopelmini^  from  which  it  is 
separated  by  the  simple^  not  pectinate,  claws.  From  the  Bassini  it  is 
separated  by  the  Indentate,  not  tridentate,  mandibles,  whUe  from  all 
the  other  tribes,  having  a  sessile  abdomen,  it  is  separated  by  having 
two  apical  spurs  on  the  middle  tibiae. 

One  hundred  and  eleven  genera  have  been  recognized,  distinguish- 
able by  the  characters  made  use  of  in  the  following  table: 

TABLE  OF  GENERA. 

Antennie  more  than  14-jointed;  areolet  of  the  front  wings  wanting,  or  if  present,  never 
pentagonal 2 

Antenna;  14-jointcd;  areolet  pentagonal,  sometimes  open  behind;  metathorax  short, 
obliquely  truncate  posteriorly  but  smooth;  exareolate,  the  spiracles 
small,  round (484)  Pammicra  Forster 
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2.  Eyes  not  emarginate  within 3 

Eyes  emarginate  within (485)  Ecdmoim  Forster  ?=Acr0gonia  Kriechhauiner. 

3.  First  abdominal  segment  normal,  the  sides  at  base  not  ear-like  widened 4 

First  abdominal  segment  abnormal,  the  sides  at  base  strongly  ear-like  widened. 

Disoo-cubital  nervnre  angularly  broken  by  a  stump  of  a  vein,  the  areolet 
oblique,  subpetiolate;  transverse  median  nervure  in  hind  wings 
angularly  broken  below  the  middle (486)  OUMastun  Forater. 

4.  Front  wings  vnthaut  an  areolet,  or  if  partially  formed,  open  behind 47 

Front  wings  wUh  an  areolet 5 

5.  Disco-cubital  nervure  sometimes  angularly  bent,  but  rarely  broken  by  a  ectmup 

of  a  vein;  metapleura  without  a  tooth  immediately  above  the  hind 
COXS& 6 

Disco-cubital  nervure  angularly  broken  by  a  stump  of  a  vein;  metathorax  incom- 
pletely areolated,  the  metapleura  imth  a  tooth  immediately  abo/ve 
the  hind  coxse;  transverse  median  nervure  in  hind  wings  brokoi 

above  the  middle (487)  Protarekus  Forster. 

5}.  Areolet  in  front  wings  large,  rather  regularly  formed,  almost  rhomboidal 5} 

Areolet  in  front  wings  not  large,  quite  irregular,  oblique,  not  rhomboidal,  often 
petiolate 7 

6.  Abdominal  s^ments  without  oblique  impressions. 

Abdomen  normal,  smooth (488)  RhimphaUa  Forster. 

Abdomen  compressed  toward  apex  and  longitudinally  striate  above;  trans- 
verse median  nervure  in  hind  wings  broken  a  little  below  the 
middle (489)  Weavx)odM.  Bmll^, 

7.  Second  abdominal  segment  vnihout  thyridia  at  base 8 

Second  abdominal  segment  vriih  distinct  thyridia  at  base 19 

8.  Second  abdominal  segment 'i^/ioMHateral  carinae  at  base ? 

Second  abdominal  segment  with  sharp  lateral  carina?  at  base  which  extend  to 

the  spiracles (490)  Neoeryma  AshmGad=Eryma  Forrtex. 

9.  Metanotum  vrUhout  areas 10 

Metanotum  wi^/i  areas  more  or  less  complete 12 

10.  Spiracles  of  the  first  abdominal  segment  somewhat  prominent;  no   earime 

extending  from  them  to  the  apex  of  the  segment 11 

Spiracles  of  the  first  abdominal  segment  not  prominent;  with  carinse  extending 
from  them  to  the  apex  of  segment (491 )  Erigkea  Foreter. 

11.  Metapleura  separated  from  the  metanotum  by  a  sharp  carina;    transverae 

median  nerv^ure  in  hind  wings  broken  below  the  middle. 

(492)  Labrossyia  Foreter. 

Metapleura  not  separated  from  the  metanotum  by  a  sharp  carina,  the  carina 

absent;  transverse  median  nervure  in  the  hind  wings  broken  far 

below  the  middle (493)  Pclytrera  Forster. 

12.  Transverse  median  nervure  in  hind  wings  distinctly  angularly  broken 13 

Transverse  median  nervure  in  hind  wings  straight,  not  broken. 

(494)  Onema  Foreter. 

13.  Transverse  median  nervure  in  hind  wings  broken  at  or  hdow  the  middle 14 

Transverse  median  nervure  in  hind  wings  broken  above  the  middle. 

Clypeus  not  distinctly  8ei)arate<l;  metathorax  with  a  distinct  areola. 

(495)  OiCTiia  Forstcar. 
Clypeus  distinctly  separated (496)  OUophoru*  Forster. 

14.  Metathorax  completely  areolated 15 

Metathorax  not  completely  areolated 17 

15.  Spiracles  of  first  abdominal  segment  placed  at  or  l>efore  the  middle 16 

Spiracles  of  first  abdominal  segment  placed  somewhat  behind  the  middle. 

(497)  Hodo9Ude»  Foreter. 
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16.  Abdominal  segments  2  and  3  wider  than  long;  transverse  median  uervure  in 

hind  wings  broken  bdow  the  middle. 
Transverse  median  nervure  in  front  wings  not  interstitial,  uniting  with  the 
median  vein  behind  the  basal  nervure;  male  antenn«e  not  dilated 

beyond  the  middle (498)  TremaiopyguB  Holmgren. 

Transverse  median  nervure  in  front  wings  interstitial  with  the  basal  nerv- 
ure; male  antennae  dilated  beyond  the  middle. 

(499)  Baryceros  Graven horst. 
Abdominal  segmente  2  and  3  not  distinctly  wider  than  long;  transverse  median 
nervure  in  hind  wings  broken  exactly  at  the  middle. 

(500)  Synagrypnus  Forater. 

17.  Glypeus  not  separated  at  base 18 

C]y})eus  separated  at  base. 

Mesonotum  wiih  distinct  furrows  anteriorly;  longer  spur  of  hind  tibiae  not 
half  as  long  as  the  basal  joint  of  tarsi (501 )  Homobia  Forster. 

Mesonotum  without  furrows  anteriorly;  longer  spur  of  hind  tibiae  longer 
than  half  the  length  of  basal  joint  of  tarsi. 

(502)  Zemiophora  Forster. 

18.  First  abdominal  segment  wiUi  sharp  carince  extending  from  the  spiracles  to  the 

apex (503)  Synocceter  Foreter. 

First  abdominal  segment  without  such  carina. 

(504)  Amorphognathon  Forster. 

19.  Clypeus  not  transversely  divided  by  an  elevated  line  or  ridge 26 

Clypeus  transversely  divided  by  an  elevated  line  or  ridge,  the  anterior  part 

somewhat  abrupt  or  impressed,  and  also  usually  differently  colored 

from  the  basal  part 

Frons  above  the  antennae  with  a  strong  tubercle 20 

Frons  above  the  antennae  normal,  or  without  a  tubercle 21 

20.  Frontal  tubercle  incised  above;  lateral  c\ypeaA  foveee  clothed  with  long  hairs. 

(605)  Cceloconus  Forster. 

Frontal  tubercle  not  incised  above;  lateral  clypeal  fovese  not  clothed  with  long 

hairs (506)  Oosmoconus  Forster. 

21.  Metanotum  more  or  less  completely  areolated 22 

Metanotum  exareolate,  entirely  smooth. 

Metanotum  without  longitudinal  carinse  but  with  a  strongly  elevated  trans- 
verse carinas (b07  )P8Uosarge  Forster. 

Metanotum  with  longitudinal  carinae  but  without  an  elevated  transverse 
carina (508)  Quculrigana  Davis. 

22.  Antennal  fovea  i£n^  an  elevated  margin 23 

Antennal  iovea  without  sn  elevated  margin 24 

23.  Antennal  fovea  with  an  elevated  margin  above (509)  Oliiochilus  Forster. 

Antennal  fovea  with  an  elevated  margin  within (510)  Symboethus  Forster 

24.  Oljrpeus  normal  T&t(^ot(£  teeth  anteriorly 25 

Clypeus  with  two  median  teeth  anteriorly (511 )  Neleges  Forster. 

25.  Mandibles  with  the  teeth  of  an  equal  length (^^2)  Tryphon  Gravenhorst. 

Mandibles  with  the  teeth  of  an  unequal  length (513)  Polyrhyda  Forster. 

26.  Transverse  median  nervure  in  hind  wings  broken  above  the  middle 27 

Transverse  median  nervure  in  hind  wings  broken  at  or  bdow  the  middle 30 

27.  First  abdominal  segment  with  four  strong  elevations  behind  the  middle. 

(514)  Narcopcea  Forster. 
First  abdominal  segment  wUhaul  elevations  behind  the  middle. 

Lower  tooth  of  mandibles  not  longer  than  the  upper  tooth;  clypeus 
impressed  or  truncate  anteriorly 28 
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Lower  tooth  of  mandiblea  longer  than  the  upper  tooth. 

Metathorax  wUhovl  an  areola  or  a  petiolar  area;  clypeuB  with  a  n«™^» 

transveree  furrow  cloae  to  the  front  mar^n  . .  (515)  IttodiMta  Fonrter. 

Metothoiux  anth  a  petiolar  atea  which  ia  separated  by  a  median  canna; 

dypeus  wUhKml  a  transverse  furrow  anteriorly.  

j'^  (616)  NeaJl£8  FSrster. 

28.  Clypeufl  poBteriorly  at  baae  very  strongly  impresBed,  deeply  dish-shap^. . .  -  29 
Olypeus  behind  the  middle  abrupt,  anteriorly  transversely  impressed,  t*^®.^^ 

rior  margin  strongly  and  broadly  truncate,  incised  at  the  middle; 
first  abdominal  segment  at  base  narrower  than  between  the  spir- 
acles; carina  extend  from  the  spiracles  to  the  apex  of  the  segment: 
petiolar  area  with  a  sharp  median  carina.        (517)  ZacaUes  Foreter. 

29.  First  abdomuial  segment  at  extreme  base  not  wider  than  between  the  spiracles; 

from  each  spiracle  extends  a  fine  carina  to  the  apex  of  the  s^ment; 

antennae  ringed  with  white (518)  Perwpuda  Forster. 

First  abdominal  segment  at  extreme  base  wider  than  between  the  spiracles;  no 

cariniB  from  the  spiracles (519)  &pfeeW«  Foreter. 

80.  Mandibles  distinctly  bidentate  at  apex ■/""'^-II* 

Mandibles  gradually  acute,  iw«^otK  teeth (520)  ^tooc^ujra  Forst^ 

3 1 .  Areolet  distinctly  petiolate ^ 

Areolet  not  distinctly  petiolate —  ' ^ 

32.  Areolet  sessile;  mesonotum  with  deep  parapsidal  furrows  anteriorily. 

(521)  Apimdet  Forsier. 
Areolet  subsessile,  not  distinctly  sessile. 

Mesonotum  wUh  abbreviated  parapsidal  furrows  anteriorly;  clypeus  not 
wider  than  long;  head  transverse;  transverse  median  nervure  in 
hind  wings  broken  almost  at  the  middle;  lunulse  on  segmente  2  and  3 

very  distinct (522)  Laepserus  FbrBter, 

Mesonotum  withmU  parapsidal  furrows  anteriorly;  clypeus  wider  than  long; 
head  not  transverse ;  transverse  median  nervure  in  hind  wings  broken 
/ar  below  the  middle (523)  EpcuMies  ForeiiBr. 

33.  Third  abdominal  segment  longer  than  wide (524)  La^arol^  Forster. 

Third  abdominal  segment  not  longer  than  wfde. 

Mesopleura  without  a  prominent  tooth  posteriorly 34 

Mesopleura  with  a  prominent  tooth  posteriorly (525)  Ikupt^i*  Forster. 

34.  Metanotum  more  or  less  areolated 38 

Metanotum  not  areolated 35 

35.  Lower  tooth  of  mandibles  not  longer  than  the  upper  tooth 36 

Lower  tooth  of  mandibles  much  longer  than  the  upper  tooth. 

(526)  -4aeitt«  Forster. 

36.  Transverse  median  nervure  in  hind  wings  broken  at  or  a  little  above  tlie  middle, 

rarely  a  little  below  the  middle 37 

Transverse  median  nervure  in  hind  wings  broken  distinctly  hdow  the  middle. 

(527)  Adranes  Forster. 
•  37.  Fourth  abdominal  segment  fully  as  long  as  the  third-. (528)  Zaphthora  Ybr^b&r. 
Fourth  abdommal  segment  shorter  than  the  third. 

Clypeus  flat  very  slightly  rounded  anteriorly  or  nearly  squarely  truncate, 
withovl  an  impressed  margin;  lateral  margins  of  second  and  third 
abdominal  segments  not  curving  upward. .  (529)  Adexioma  Forster. 
Clypeus  medially  emarginate,  with  a  transverse  impression,  the  same  latei^ 
ally  before  the  emargination  also  incised;  lateral  margins  of  second 
and  third  abdominal  segments  acutely  bent  upward,  the  spiracles 

^   MAffl«^f        ^^^  ly^ng  close  to  the  lateral  margins (530)  iamac/it«  Forster. 

M  ,       ,   ""  ''^^  completely  areolated 41 

Metanotum  completely  areolated '/."/.*"  l"."/.  1 "////.  39 
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39.  Last  joint  of  the  hind  tarsi  not  longer  than  the  third 40 

Last  joint  of  the  hind  tarsi  longer  than  the  third. . .  (531)  IVophorionus  Forster. 

40.  Clypeus  with  a  transverse  impression  before  the  apex. .  (532)  Si/fiomeliv  Forster. 
Cl3rpeu8  vnthmU  a  transverse  impression  before  the  apex. 

(533)  Gastroporus  Forster. 

41.  Clypeus  not  so  impressed  that  the  middle  is  produced  into  a  tooth 42 

Clypeus  with  a  distinct  transverse  impression  on  the  anterior  margin,  which 

projects  medially  into  a  more  or  less  distinct  tooth. 

(534)  ParUorhssgle^  Forster. 

42.  Clypeus  forming  a  flat  triangle  with  the  longest  side  along  the  anterior  margin. 

(535)  Zdpedias  Forster. 
Clypeus  not  forming  a  flat  triangle. 

First  abdominal  segment  vnihoiU  lateral  carina;,  or  if  present  never  extend- 
ing beyond  the  spiracles 43 

First  abdominal  segment  with  two  dorsal  carinae  which  extend  beyond  the 
spiracles (536)  Dialges  Forster. 

43.  Frons  wUhout  a  middle  carina;  second  and  following  abdominal  segments  not 

all  smooth 44 

Frons  with  a  middle  carina;  second  and  following  segments  smooth. 

(537)  Zemiophron  Forster. 

44.  Clypeus  not  transversely  impressed  before  the  tip 45 

Clypeus  transversely  impressed    before  the  tip,  bo  that  the  anterior  margin 

appears  interrupted. 

Stigma  extremely  narrow,  the  radius  originating  from  its  basal  one-third; 
base  of  discoidal  cell  fully  twice  as  wide  as  the  apex  of  the  second 
discoidal  cell (538)   Oneida  Porster. 

Stigma  more  or  less  narrowed,  the  radius  originating  at  or  before  the  middle, 
never  from  the  basal  thinl;  base  of  discoidal  cell  not  twice  as  wide 
as  the  second  discoidal  cell  at  apex (539)  Dysanies  Forster. 

45.  Face  and  clypeus  medially  not  swollen 46 

Face  and  clypeus  medially  much  swollen (540)  Noemon  Forster 

46.  Longer  spur  of  hind  tibiae  not  attaining  half  the  length  of  the  tarsus;  third  joint 

of  hind  tarsi  scarcely  longer  than  the  last  joint;  second  abdominal 

segment  quadrate (541)  ParapleMm  Forster. 

Longer  spur  of  hind  tibiie  attaining  half  the  length  of  the  tarsus;  third  joint  of 
the  hind  tarsi  much  longer  than  the  last  joint;  second  abdominal 
segment  not  quadrate. 

Mesonotum  and  scutellum  strongly  punctured,  but  shining;  metathorax  with 
the  petiolar  area  very  wide  with  a  median  carina;  first  abdominal 
s^ment  with  a  very  deep  long  furrow. . . (542)  Trysicampe  Forster. 

Mesonotum  and  scutellum  finely  shagreened  and  finely  punctured;  meta- 
thorax with  the  petiolar  area  short,  narrow,  without  a  middle 
carina;  first  abdominal  segment  without  a  long  furrow. 

(543)   Nyihophona  Forster. 

47.  Middle  femora  beneath,  near  the  base,  toothed (544)  Aijolometis  Forster. 

Middle  femora  beneath  normal,  not  toothed. 

Second  abdominal  segment  i£»<^  distinct  thyridia 59 

Second  abdominal  segment  vnlkout  thyridia  at  base  or  the  same  lying  so 

close  to  the  base  as  to  be  entirely  invisible 48 

48.  Transverse  median  nervure  in  hind  wings  broken  at  or  below  the  middle 49 

Transverse  median  nervure  in  hind  wings  broken  above  the  middle. 

Mesonotum  anteriorly  trilobed;  metathorax  with  the  areola  not  longer  than 
the  petiolar  area;  transverse  median  nervure  in  hind  wings  broken 
only  a  little  above  the  middle. (545)  Polyjyyfftis  Forster. 
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Mesonotum  riot  lobed;  metathorax  with  the  areola  longer  than  thepetiolar 
area;  transverse  median  nervure  in  hind  wings  broken /ar  above 

the  middle (546)  Xenonastea  ForeAer. 

49.  Metanotum  completely  areolated (547)  Sycknopartus  Forster. 

Metanotum  not  completely  areolated. 

Occipital  margin  not  interrupted  medially 50 

Occipital  margin  internipted  medially (548)  Asthenara  Forster. 

5<).  Base  of  discoidal  cell  as  wide  or  wider  than  the  apex  of  the  second  discoidal 

cell 51 

Base  of  discoidal  cell  not  as  wide  as  the  apex  of  the  second  discoidal  cell. 

(549)  Campory€ku8  FoTfAei, 

51.  Areolet  entirely  wanting 62 

Areolet  distinct  in  position  but  open  behind. 

Transverse  median  nervure  in  front  wings  originating  from  before  the  basal 
nervure;  base  of  discoidal  cell  only  twice  as  wide  as  the  apex  of  the 
hind  middle  humeral  cell;  areolet  very  small;  spiracles  of  the  firet 
abdominal  segment  placed  somewhat  behind  the  middle. 

(550)  Trapezocora  Farmer. 

Transverse  median  nervure  in  front  wings  originating  far  behind  the  basal 
nervure;  base  of  discoidal  cell  at  least  three  times  as  wide  as  the 
apex  of  hind  middle  humeral  cell;  areolet  very  large,  briefly  petio- 
late,  widely  open  behind;  spiracles  of  the  first  abdominal  segment 
placed  before  the  middle (551)  RMgdus  Foreter. 

52.  Clypeus  with  the  anterior  margin  not  semicircularly  emarginate 53 

Clypeus  with  the  anterior  margin  semicircularly  emarginate  or  impressed. 

Metathorax  very  short,  abruptly  truncate  behind,  and  bounded  above  by  a 
transverse  carina;  flagellum  shaggy  from  short  stiff  hairs,  the  first 
joint  longer  than  the  second (552)  Cacotropa  Forsto*. 

53.  Metanotum  more  or  less  areolated 55 

Metanotum  not  areolated 54 

54.  Spiracles  of  the  first  abdominal  segment  very  prominent;  second  segment  with 

distinct  lunuUe;  metastemum  not  margined;  last  joint  of  hind  tarsi 
scarcely  longer  than  the  fourth,  but  distinctly  shorter  than  the 

third •. (553)  Philotymma  Forster. 

Spiracles  of  the  first  segment  not  at  all  prominent,  the  second  segment  wUhoul 
lunuUe;  metastemum  margined  in  part;  last  joint  of  hind  tarsi 
decidedly  longer  than  the  fourth  and  as  long  as  the  third. 

(554)  Scope9i8FoT0ter. 

55.  First  abdominal  segment  with  lateral  carinse  extending  from  the  spiracles  to 

apex  of  segment - 56 

First  abdominal  segment  without  lateral  carinas  from  the  spiracles  to  apex  <rf 

segment. 

Second  joint  of  hind  trochanters  normal (555)  Syndipnua  Forster. 

Second  joint  of  hind  trochanters  beneath  flat  and  produced  outwardly 

beyond  the  insertion  of  the  femur (556)   Volucris  Davis. 

56.  Petiolar  area  of  metathorax  vnthout  a  middle  carina 57 

Petiolar  area  of  metathorax  with  a  middle  carina. 

Teeth  of  mandibles  of  an  equal  length (557)  Liairota  Forster. 

Teeth  of  mandibles  unequal,  the  lower  tooth  the  longer. 

(558)   TlemonFonter, 
57-  Spiracular  area  sharply  separated  from  the  middle  pleural  area  by  a  transveise 

carina 58 

Spiracular  area  not  separate  from  the  middle  pleural  area  by  a  transverse  carina. 

(559)  Polyterui  Forster. 
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58.  Clypeufl  anteriorly  with  a  very  fine,  narrow,  interrupted  margin. 

(560)  Atrestes  Fornter. 
Clypeua  anteriorly  wUJiovi  an  interrupted  margin. 

Transverse  median  nervure  in  front  wings  originating  before  the  basal  nerv- 
ure;  base  of  discoidal  cell  twice  as  wide  as  the  apex  of  the  hind 

middle  humeral  cell (561)  Campogenea  Forster. 

Transverse  median  nervure  in  front  wings  originating  far  behind  the  basal 
nervure;  base  of  the  discoidal  cell  thrice  as  wide  as  the  apex  of  the 
hind  middle  hmneral  cell (562)  Aselcutma  Forster. 

59.  Metanotum  not  completely  areolated 60 

Metanotum  completely  areolated 63 

GO.  Clypeus  medially  no^ deepened  dish-shaped,  although  sometimes  transversely 

impressed  anteriorly 61 

Clyi)eus  medially  flat,  deepened  dish-shaped. 

Transverse  median  nervure  in  hind  wings  broken  a  little  above  the  middle; 
in  front  wings  not  quite  interstitial  with  the  basal  nervure,  the 
Bubmedian  cell  slightly  shorter  than  the  median;  mesonotal  furrows 
deeply  impressed  anteriorly  but  converging  and  meeting  at  the 
middle  of  the  mesonotum (563)  Panloporthus  Forster. 

61.  Last  joint  of  hind  tarsi  shorter  than  the  third,  or  no  longer 62 

Last  joint  of  hind  tarsi  somewhat  longer  than  the  third. 

(564)  Campoporus  Forster. 

62.  Clypeus  vrith  a  transverse  furrow  at  apex;  metanotum  without  median  carinae; 

hind  legs  long,  their  tarsi  thickened,  the  longer  spur  of  the  tibiae 
longer  than  half  the  length  of  the  basal  tarsal  joint;  antennse  more 

than  30-jointed ,...(565)  SyrUactiu  FoTBter, 

Clypeus  normal,  imthoui  a  transverse  furrow  at  apex;  metanotum  with  two 
median,  parallel,  or  nearly,  carinte;  longer  spur  of  hind  tibiae  not 
or  rarely  half  the  length  of  the  basal  tarsal  joint;  antennse  26- 
jointed,  more  in  male (566)    CaUiphrurus  Forster. 

63.  Clypeus  at  apex  not  bidentate 64 

Clypeus  atapex  bidentate (567)  Boethtts  Forster. 

64.  Abdomen  laterally  not  or  very  weakly  compressed 65 

Abdomen  laterally  strongly  compressed (568)  Saoti8  Forster. 

65.  Stigma  not  longer  than  the  marginal  cell,  usually  shorter  and  triangular,  or 

nearly 66 

Stigma  much  lengthened  and  acuminate,  longer  than  the  marginal  cell. 

(569)    Tromopoea  Forster. 

66.  Areolet  entirely  wanting 67 

Areolet  more  or  less  present,  but  always  open  behind. 

Metanotum  areolated;  clypeus  much  impressed  on  both  sides  at  apex. 

(570)  Aiithasus  Forster. 

Metanotum  not  areolated;  clypeus  without  impressions  on  anterior  margin, 

not  separated (571 )  Hybrustes  Forster. 

67.  Mandibles  at  apex  bidentate 68 

Mandibles  at  apex  edentate (572)  Exacrodm  Forster. 

68.  Lower  tooth  of  the  mandibles  as  long  as  the  upper 69 

Lower  tooth  of  the  mandibles  longer  than  the  upper. 

Clypeus  vnlh  a  transverse  impression  before  apex;  longer  spur  of  hind  tibiae 
longer  than  half  the  length  of  the  basal  tarsal  joint. 

(573)  Tachyporthus  Forster. 

Clypeus  with  a  transverse  impression  before  apex,  the  anterior  margin  not 
at  all  interrupted;  longer  spur  of  hind  tibiie  not  half  as  long  as  the 
basal  tarsal  joint (574)  Hyperallus  Forster. 
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69.  Jjsisi  joint  of  hind  tarsi  as  long  or  longer  than  the  third,  or  scaroely  peroeptiblj 

Hhorter 70 

Last  joint  of  hind  tarsi  shorter  than  the  third 71 

70.  Abdominal  segments  3  and  4  narrower  at  apex  than  at  base. 

(575)  Hyperbahis  Forsier. 
Abdominal  segments  3  and  4  fully  as  wide  at  apex  as  at  base. 

Clypeus  vfith  a  trans\'erse  impression  before  apex;  hind  tarsi  a  little  longer 

than  the  tibiae (676)  ScoparcJifs  Forster. 

Clypeus  without  a  transverse  impression  before  apex;  hind  tarsi  somewhat 
shorter  than  the  tibire (577)  Oemophaga  Forster. 

71.  Base  of  third  discoidal   (^11  as  long  or  longer  than  the  transverse   median 

nervure w ^ 

Base  of  third  discoidal  cell  shorter  than  the  transverse  median  nervure. 

Second  recurrent  nervure  uniting  with  the  cubitus  behind  the  transverse 
cubitus;  first  abdominal  segment  near  the  spiracles  wUhoui  long, 

deeply  foveated  furrows (578)  AUocriius  Forster. 

Second  recnirrent  nervure  almost  interstitial;  first  abdominal  segment  near 
the  spiracles  iviih  long,  deeply  foveated  furrows. 

(579)  Enaeeiis  Forster. 

72.  Malar  Bpa<^  longer  than  the  width  of  the  mandibles  at  base;  longer  spur  of  hind 

tibiae  scarcely  more  than  one-third  the  length  of  the  basal  joint  of 

tarei (580)  Synodiies  ToTSter. 

Malar  space  not  longer  than  the  width  of  the  mandibles  at  base. 

First  three  abdominal  segtnenta  not  rugulose 74 

First  three  abdominal  segments  rugulose. 

Segments  1  and  2  unlhout  a  transverse  impression 73 

Segments  1  and  2  nrUh  a  transverse  impression. . .  (581)  SjpucUea  Forster. 

73.  Transverse  median  ner\'ure  in  the  hind  wings  broken  at  the  middle;  metathorax 

vrUh  the  jx»tiolar  area  normal  wUhout  a  middle  carina;  clypeiis 
anteriorly,  on  both  sides,  very  deeply  impressed;  second  abdominal 
segment  vnlhout  distinct  carinae  near  the  thyridia;  dorsal  carinae  of 

first  segment  obliterated  at  base (582)  Rhinotorus  Forster. 

Transverse  median  nervure  in  hind  wings  broken  a  little  below  the  middle; 
metathorax  with  the  petiolar  area  t&ii/ia  sharp  median  carina;  second 
abdominal  segment  with  a  distinct  shortened  carina  near  thyridia; 
sole  of  tansi  clothed  with  long  hairs;  dorsal  carinas  of  first  segment, 
especially  basally,  very  prominent (583)  OamponaMet  Forster. 

74.  First  abdominal  segment  at  apex  not  more  than  twice  as  ynde  as  at  base 75 

First  alxlominal  segment  at  apex  more  than  twice  as  wide  as  at  base. 

Clypeus  ix)8teriorly  at  base  not  fiattened;  transverse  cubital  nervure  and  the 
seix)nd  recurrent  nervure  almost  interstitial. 

(584)  Tautoxdus  ToreteT, 
Clyi>eu8  posteriorly  at  base  flattened (585)  Hypamblys  Forster. 

75.  Cly])eus  anteriorly  iiriih  a  slight  transverse  impression  before  apex,  the  anterior 

margin  interrupted  and  fringed  with  strong  erect  hairs. 

(586)  Phashju  Forster. 
Clypeus  not  fringed  with  erect  bristles  on  the  anterior  margin. 

Sutures  between  abdominal  segments  1  and  2  not  deep;  clypeus  with  the 

anterior  margins  not  deeply  impressed  on  both  sides 76 

Sutures  between  segments  1  and  2,  as  well  as  between  segments  2  and  3, 
deep;  clypeus  with  the  anterior  margin  very  deeply  impressed  on 
both  sides (587)   Phagetoras  Forster. 

76.  Mesonotum   scutellum  and  first'  three   abdominal   segments   more   or   lees 

cariaceous 77 
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Mesonotnin,  scntellum,  and  first  three  abdominal  segments  not  coriaceous. 

(588)  Scn^corychus  Foreter. 

77.  Occipital  margin  interrupted  medially (589)  Apystfis  Forster. 

Occipital  margin  not  interrupted  medially. 

First  abdominal  segment  with  carinae  extending  from  the  spiracles  to  the 
apex  . 78 

First  abdominal  segment  without  carinas  extending  from  the  spiracles  to  the 
apex (590)  Doliodonus  Forster. 

78.  Metanotum  wUh  more  or  less  distinct  carinae 79 

Metanotum  toUhout  trace  of  carinse;  antennae  ringed  with  white. 

(591 )  Barytarbes  Forster. 

79.  Basal  joint  of  hind  tarsi  not  thickened;  longer  spur  of  hind  tibiae  fully  half  as 

long  as  the  basal  tarsal  joint 80 

Basal  joint  of  hind  tarsi  somewhat  thickened;  longer  spur  of  hind  tibiae  not 
half  as  long  as  the  basal  tarsal  joint (592)  Holmgrenia  Forster. 

80.  Mesonotum  dull,  finely  shagreened 81 

Meflonotum  not  shagreened (593)  Lathrophagus  Forster. 

81.  Clypeus  with  the  anterior  margin  laterally  more  or  less  impressed,  and  more  or 

less  distinctly  interrupted (594)  Campadorus  Forster. 

Clypeus  with  the  anterior  margin  laterally  more  or  less  distinctly  transversely 
impressed,  the  front  margin  distinctly  separated  and  more  or  less 
deeply  emarginated (595)  Mesoleius  Holmgren. 

Tribe  V.     BASSINI. 

1855.   Tryphonides  achUodorUi  Holmgren,  Svensk.  Vet.-Akad.   Handl.,  I,  p.  98; 

II,  1856,  p.  353. 
1868.  Bas9oida;,  Family  14,  FcJrotbr,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  142  and  162. 
1890.  Basfdnay  Tribus,  Thomson,  Opus.  Ent.,  XIV,  p.  1463. 

1894.  Bassini,  Tribe  V,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  HI,  p.  277. 

1895.  Bamnif  Tribe,  Davis,  Trans.  Am.  Ent.  Soc.,  XXII,  p.  17. 

1900.  Bassinif  Tribe  V,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  579. 

This  group,  with  its  sessile  abdomen  and  in  having  two  distinct 
apical  spurs  on  the  middle  and  hind  tibiae,  as  well  as  in  venational 
characters,  agrees  with  the  Gtenopdmini  and  the  Tryphonini^  but 
from  these  tribes,  as  well  as  all  the  other  tribes,  it  is  at  once  distin- 
guished by  the  mandibles,  which  are  always  tridentate  at  apex,  never 
bidentate. 

The  species  belonging  to  the  group,  whose  parasitism  is  known,  so 
far  as  authentic  records  go,  seem  to  confine  their  attacks  to  the  larva? 
and  puparia  of  Dipterous  insects,  and  almost  without  exception  to 
those  in  the  family  SyrphidcB. 

The  tribe  is  of  small  extent,  only  ten  genera  being  known,  but  some 
of  the  species,  and  especially  those  in  the  typical  genus  Bds&us^  have 
a  world-wide  distribution.  Bassvs  iMatt/nm  Fabricius  has  been  taken 
in  Europe,  Africa,  Asia,  Australia,  New  Zealand,  Chatham  Islands, 
Hawaii,  Japan,  the  West  Indies,  and  in  North  and  South  America. 

All  that  is  essential  for  distinguishing  the  genera  ma}^  be  found  in 
the  following  table: 
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TABLE  OK   GKNBRA. 

9 

Baaal  abdominal  segment  10/7/kw/ a  transverse  impresBion ^ 

Basal  abdominal  segment  wUh  a  transverse  impression. 

Front  wings  withota  an  areolet;  raetathorax  short,  with  an  apical  transverse 
carina  and  a  basal  area,  the  spiracles  small,  round ;  transveree 
median  nervure  in  hind  wings  broken  below  the  middle. 

(596)  5<M««  Gravenhorst- 

2.  Front  wings  wii/t  an  areolet - ^ 

Front  wings  without  an  areolet. 

Face  finely  shagreened,  alutaceous  or  coriaceous * 

Face  entirely  smooth,  shining. 

Antennae  20-jointed  or  few ^ 

Antennae  more  than  20-jointed. 

Clypeus  separated  from  the  face;  metathorax  areolated;  transverse 
median  nervure  in  hind  wings  broken  at  or  near  the  middle. 

(597)  Promethes  Forster. 

3.  Clypeus  very  broad,  the  foveae  of  same  wider  from  each  other  than  the  distance 

to  the  eye  man?in (598)  Bioftto/ww  Forster. 

{=  Tnchcmastix  XoUenhovea.) 

Clypeus  not  very  broad,  the  foveae  of  same  not  wider  from  each  other  than  the 

distance  to  the  eye  margin (599)  lAopsis  Fdrster. 

4.  Metathorax  not  short,  more  or  less  areolated,  the  areola  and  the  basal  area 

usually  confluent;  first  recurrent  nervure,  or  the  disco-cubital 
nervure,  strongly  curved,  not  angularly  broken;  transverse 
median  nervure  in  hind  wings  broken  at  about  the  basal  third. 

(600)  Zoatrephc*  Forster. 
Metathorax  short.,  exareolated;  disco-cubital  nervure  angularly  broken  and 
usually  with  a  stump  of  a  vein  present;  transverse  median  nerv- 
ure in  hind  wings  very  obtusely  angularly  broken  below  the 
middle (601)  %rp/ioc«ontx«  Forster. 

5.  Metathorax  noi  at  all  areolated ^ 

Metathorax  more  or  less  areolated,  or  at  least  with  a  basal  median  area. 

Metanotum  rather  long  with  two  parallel  longitudinal  carinae,  the  space 
between  narrow,  the  areola  and  the  basal  area  usually  confluent; 
basal  joint  of  hind  tarsi  elongate,  the  longer  spur  of  the  hind 
tibiae  short,  not  nearly  half  the  length  of  the  basal  joint 

(602)  P/i/Aorima  Forster. 
Metanotum   shorter,  the   areola   broad,  hexagonal;  longer  spur  of   hind 
tibiae  fully  half  the  length  of  the  basal  joint  of  tarsi. 

(603)  Aniarophron  Forster. 
6.  Second  abdominal  segment  with  two  short  median  carinae  at  base,  the  dorsal 
carinae  of  the  first  segment  strongly  convergent  posteriorly,  the 
ventral  cavity  of  same  notched;  hind  legs  elongate;  disco- 
cubital  nervure  angularly  bent  near  the  middle,  the  transverse 
median  nervure  not  interstitial,  the  submedian  cell  longer  than 

the  median (604)  Enizemum  Forster. 

Second  alxluminal  segment  toithout  middle  carinae  at  base,  the  first  without 
carinae,  or  if  present  very  short  and  widely  separated,  the  ven- 
tral cavity  of  same  not  notches!;  transverse  median  nervure 
intersliiialj  or  very  nearly,  with  the  basal  nervure. 

(605)  Ilotnotropus  Forster. 
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Tribe  VI.     ORTHOCENTRINL 

1856.  Tryphonides  progopi  Holmgren  (part),  Kongl.  Svensk.  Acad.  Handl.,  I, 

p.  98;  II,  1856,  pp.  305-352. 
1868.  OrthocerUroidXy  Family  11,  F5ioter,  Verh.  d.  naturh.  Ver.  pr.   RheinL, 

XXV,  pp.  142  and  159. 
1894.  Orthocmtrini,  Tribe  VII,  Ashmead,  Proc.  Ent  Soc.  Wash.,  Ill,  p.  277. 
1897.  Ofihocenirim,  Tribe,  Davis,  Trans.  Am.  Ent  Soc.*.  XXIV,  p.  219. 

This  tribe  and  the  next,  or  the  Exochini^  at  one  time  confounded 
together,  are  closely  allied,  both  being  composed  of  a  number  of 
minute  or  moderate  sized  insects,  easily  distinguished  from  all  the 
other  tribes  by  cephalic  peculiarities  and  their  stout,  rather  short 
legs,  their  femora  being  much  swollen. 

The  head  is  subglobose,  with  the  face,  below  the  insertion  of  the 
antennsB,  abnormally  swollen,  or  highly  or  convexly  elevated,  giving 
these  insects,  when  viewed  from  the  side,  quite  a  different  aspect  to 
all  other  Tryphonines,  and  which,  in  connection  with  their  short  legs 
and  swollen  femora,  renders  them  easy  of  recognition. 

The  Orthocervt/rini  are  separated  from  the  Exochini  by  the  long 
scape  or  first  joint  of  the  antennae,  which  is  never  short,  or  globose,  as 
in  the  latter. 

FOrster's  generic  separation  is  as  follows: 

TABLE  OP  GENERA. 

Ovipositor  not  projecting  beyond  the  tip  of  the  abdomen 3 

Ovipositor  projecting  beyond  the  tip  of  the  abdomen 2 

2.  Wings  ti^Aouf  an  areolet (606)  /S^nop/w  Forster. 

Wings  wUh  an  areolet. 

first  joint  of  the  flagellam  shorter  than  the  second. 

(607)  3fn«»ufaai«  Forster. 
First  joint  of  the  flagellum  as  long  as  the  second.  (608)  Picrodigetu  Forster. 

3.  Metanotnm  without  a  complete  areola;  mesopleura  withovi  a  ridge  or  rim  on  the 

front  maiigin 4 

Metanotum  with  an  areola;  mesopleura  wiih  a  ridge  or  rim  on  the  front  margin.  6 

4.  Petiolar  area  without  a  median  carina,  the  metanotum  not  at  all  areolated. . .  5 
Petiolar  area  with  a  median  carina (609)  Brephoctonvji  Forster. 

5.  Cheeks  not  separated  from  the  face  by  a  furrow;  metanotum  vnlhovU  trace  of 

carinse (610)  Hypoleplus  Forster. 

Cheeks  separated  from  the  face  by  a  furrow;  metanocum  wiih  or  without  a 
carina. 

Metanotum  vnihovU  a  trace  of  a  carina;  abdomen  with  the  third  segment 
usually  the  longest,  and  in  female  compressed  from  the  second  segment, 
as  in  a  blade  of  a  knife (611)  Neuroteles  Ratzeburg. 

Metanotum  rmih  a  single  carina;  abdomen  with  the  third  segment  not 
longer  than  the  second,  and  in  female  more  or  less  compressed  from  the 
second  or  third  segment;  in  male,  flat (612)  Deleter  Forster. 

6.  Wings  icUhoul  an  areolet,  rarely  appearing  as  if  closed  by  a  slender  hyaline 

line 8 

Wings  with  an  areolet 

Face  very  high;  mesothoracic  furrows  absent 7 
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Face  much  broader  than  high,  humped;  mesothoracic  furrows  distinct  to  the 
middle  of  the  mesonotum (613)   Tapinops  F5r8ter. 

7.  Flagellar  joints  in  female  usually  wider  than  long,  rarely  as  long  as  wide;  third 

abdominal  segment  with  a  transverse  impreaaion  before  the  middle. 

(614)  AlmetusTbT^^er, 
Flagellar  joints  all,  or  at  least  many,  longer  than  wide;  third  abdomiiud  seg- 
ment without  a  transverse  impression. . . (615)  Orthoceniru*  GraveahorsL 

8.  Mesopleura  separated  from  the  mesopectus  by  an  abbreviated  furrow;  second 

abdominal  segment  v:Uh  distinct  lunula;  stigma  in  male  laiige,  eqnarely 
truncate  at  apex;  sheaths  of  ovipositor  in  female  broad;  the  abedsaa  of 
the  cubitus  which  lies  between  the  cubital  and  diseoidal  cross  veine 
fully  three-fourths  the  length  of  the  first  abecissa  of  the  radios. 

(616)  Phano9emus¥bT?^a. 
Mesopleura  not  separated  from  the  mesopectus  by  a  furrow;  second  abdominal 

segment  unthout  lunulce;  stigma  in  male  normal;  sheaths  of  ovipositor  in 
female  narrow;  the  abscissa  of  the  cubitus  which  lies  between  the  cubital 
and  diseoidal  cross  veins  scarcely  half  the  length  of  the  first  absdasa  of 
the  radius. 
Stigma  narrow  and  long,  the  radius  originating  near  its  base. 

(617)  Stenomacras  Forster. 
Stigma  somewhat  broad,  the  radius  originating  from  the  middle. 

(618)  Ozmorotop^  Foister. 

Tribe  VII.     EXOCHINI. 

1866.   Tryphanides  prosopi  Holmgren,  Kongl.  Svensk.  Vet-Akad.   Handl.,  I, 

p.  98;  II,  1856,  pp.  305-362. 
1868.  Exochoidw,  Family  12  Forster, Verb.  d.  naturh.  Ver.  pr.  Rheinl.,XXV, 

pp.  142  and  161. 
1894.  Exochini,  Tribe  VI,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1897.  Exochini,  Tribe  Davis,  Trans.  Am.  Ent.  Soc.,  XXIV,  p.  206. 
1900.  Exochini,  Tribe  VI,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  379. 

The  nearest  allies  of  this  tribe  are  the  OrthocerUrini  and  the  Tyle- 
covinml;  from  the  former  it  is  separated  by  the  short  globose  scape^ 
from  the  latter  by  the  swollen  face. 

Mr.  Davis  ^  attempts  to  retain  Cresson's  genus  Exochoides  for  a 
species  to  which  I  gave  the  name  Tschyrocnemis  cwroima, 

Mr.  Cresson's  genus  is  clearly  a  synonym  of  Alcocerus  FOrster,  and 
as  originally  described  by  him  included  only  three  species  from  Mex- 
ico, without  an  areolet  in  the  front  wings.  Exochmdes  texanus^  with  an 
areolet,  w^as  not  described  until  long  afterwards,  and  can  not  now  be 
considered  the  type  of  that  genus.  It  was  not  one  of  the  original 
species,  and  is  here  made  a  type  of  a  new  genus. 

Twelve  genera  have  been  recognized,  separable  as  follows: 

TABLE  OP  GENERA. 

Abdomen  sessile  or  Piibsessile,  the  spiracles  of  first  segment  placed  at  or  before  the 
middle 4 

Abdomen  petiolate;  the  spiracles  of  first  segment  placed  at  or  behind  the  middle. 
Posterior  tibiie  with  2  apical  spurs;  cheeks  wanting  or  very  short 2 

I  Trans.  Am.  Ent.  Soc.,  XXIV,  p.  206. 
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Posterior  tibiae  with  1  apical  spur;   cheeks  long;  nietathorax  areolated;  trans- 
verse median  nervure  in  hind  wings  not  broken. 

(619)  Periope  CnTt\8 = Moiwplectrori  Holmgren  =  Oligopkctron  Forster. 

2.  Wings  without  an  areolet 3 

Wings  with  an  areolet. 

Transverse  median  nervure  in  hind  wings;  metathorax  punctate,  areolated 

and  toUh  lateral  carinae (620)  lachyrocnemis  Holmgren. 

(Type,  Ischyroniemis  goesi  Holmgren.) 
Transverse  median  nervure  in  hind  wings  angularly  broken  a  little  above 
the  middle;  metathorax  smooth,  exareolated,  iiUhoui  lateral  carinae. 

(621)  Ischyrocneinopsis  Ashmead,  new  genus. 
(Type,  Exochoides  texanus  Gresson. ) 

3.  Transverse  median  nervure  in  hind  wungs  broken  beloiv  the  middle;  metathorax 

smooth,  exareolated;  second  flagellar  joint  in  male  shorter  than  the  first. 
(622)  Alcocerus  Forster =Exochoide8  Gresson. 

4.  Metanotum  tmth  areas  at  base;  or  with  longitudinal  carina* 5 

Metanotum  vnthout  areas  at  base;  the  lateral  carinse  present. 

Wings  withoiU  an  areolet;  the  transverse  median  nervure  in  hind  wings 

broken  below  the  middle (623)  Colpotrochia  Holmgren. 

Wings  Mh  a  pentagonal  areolet (624)  Strongylopm  Brauns. 

5.  First  joint  of  fiagellum  distinctly  longer  than  the  second 6 

First  joint  of  fiagellum  not  or  scarcely  longer  than  the  second. 

Metanotum  with  six  areas (625)  Ilyperacmus  Holmgren. 

6.  Second  abdominal  segment  without  a  middle  carina 7 

Second  abdominal  segment  imth  a  middle  carina  . . .  (626)  Chorinxus  Holmgren. 

7.  Metanotum  with  the  basal  lateral  area  separated  from  the  area  dentipara  by  a 

sharp  carina 8 

Metanotum  with  the  basal  lateral  area  and  the  area  dentipara  confluent. 

Wings  unth  an  areolet;  metanotum  with  the  basal  and  middle  lateral  areas 
wholly  confluent;  transverse  median  nervure  in  hind  wings  broken  at 
basal  third (627)  Triclistus  Forster. 

Wings  without  an  areolet;  metanotum  with  the  basal  and  middle  lateral 
areas  more  or  less  separated  by  a  transverse  carina;  transverse  median 
nervure  in  hind  wings  broken  at  basal  fifth. . .  (628)  Amesolytm  Forster. 

8.  Vertex  not  separated  from  the  occiput  by  a  sharp  carina 9 

Vertex  separated  from  the  occiput  by  a  sharp  carina. 

Front  wings  with  an  areolet;  metanotum  with  five  areas. 

(629)  3fetoccp/«^  Forster. 

9.  Metanotum  with  three  middle  areas (630)  Polydistus  Forster  =  Mirna  Davis. 

Metanotum  with  six  areas  and  two  middle  areas. . .  (631)  Exochm  Gravenhorst. 

Tribe  VIII.    TYLECOMNINI. 

1868.  Trachydermatoidx,  Family  13,  FOrster,  Verb.  d.  naturh.  Ver.pr.  Rheinl., 

XXV,  pp.  142  and  161. 
1894.  Trachydermatiniy  Tribe  VI,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1897.  Meiopiimy  Tribe  (part),  Davis,  Trans.  Am.  Ent.  Soc,  XXIV,  p.  197. 

This  tribe  was  first  separated  by  F5rster  under  the  name  Trachy- 
dermatoidoB;  while  Davis  has  included  it  with  the  Metopiini. 

Davis  has  made  several  serious  blunders  in  his  translations  from 
Forster,  and  in  some  cases  his  tables  are  totally  wrong.  His  Trachy- 
Proc.  N.  M.  vol.  xxiii 6 


Digitized  by  VjOOQ IC 


82  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  vol.  xxm. 

derinatini^  has  nothing  to  do  with  this  tribe,  but  refers  to  FOrster's 
family  Trachynotoidce^  treated  in  this  paper  as  a  tribe  under  the  name 
Nototrychini,  in  the  subfamily  OphioniiuB, 

The  tribe  Tylecomnini  is  intermediate  between  the  ExocJdni  and 
Sphinctini^  but  is  easily  distinguished  by  the  characters  made  use  of 
in  my  table  of  tribes. 

Only  five  genera  are  known,  four  being  peculiar  to  North  ^merioi 
and  one  to  Europe,  separable  as  follows: 

TABLE  OF  GENERA. 

Eyes  normal,  twI  emaiginate 2 

Eyes  emarginate. 

Abdominal  segments  1-3  wiih  parallel  dorsal  carinae;  scutellum  mai^gined  at 
sides (632)  Pseudoinelopius  Daria. 

2.  Face  transverse,  the  clypeus  more  or  less  separated 3 

Face  elongate,  the  clypeus  not  separated. 

(633)  TyUcomnus  Holmgren  =  Trachyderma  Gravenhorst 

3.  Claws  i)ectinate 4 

Claws  not  pectinate. 

Scutellum  depressed;  abdominal  segments  constricted  at  base;  head  with  a 

spine  between  the  antennae (034)  Thihetoides  Davis. 

Scutellum  elevated;  abdominal  segments  and  the  head  normal. 

(636)  Lethades  Davis. 

4.  Scutellum  elevated;  abdominal  segments  2-4  constricted  at  base;  clypeus  laige, 
prominent (636)  Catocerdrus  Walsh. 

Tribe  IX.     SPHINCTINI. 

1868.  Sphindoidse,  Family  19,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  pp.  143  and  170. 
1894.  Sphindinij  Tribe  IX,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 

This  tribe  is  represented  by  a  single  genus  Sphinctua  Gravenhorst. 

It  comes  nearest  to  the  tribe  Tylecomnini^  so  far  as  the  characters  of 
the  legs  and  the  venation  of  the  front  wings  arc  concerned,  but  it  is 
readily  distinguished  by  the  distinctly  petiolated  abdomen,  the  abdomen 
being  long  and  narrowed  into  a  distinct  petiole  anteriorly,  the  spiracles 
of  same  being  prominent  and  placed  behind  the  middle. 

These  characters,  with  the  following,  render  the  genus  easy  of 
recognition: 

Submedian  cell  in  front  wings  longer  than  the  median,  the  areolet  triangular,  sub- 
sessile;  transverse  median  nervure  in  the  hind  wings  broken  at  or  very  near  the 
middle;  ab<lomen  petiolate,  rather  strongly  punctate. 

(637)  Sphindus  Gravenhorst 

1  Trans.  Am.  Ent.  Soc.  XXIV,  1897,  p.  196. 
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Tribe  X.     METOPIINI. 

1856.  Tiyphonides  cupidopi  Holmgren,  Kongl.  Svensk.  Akad.  Handl.,  I,  pp.  372- 

374. 
1868.  Meiopi&idx,  Family  10,  FOroter,  Verb.  <1.  naturh.  Ver.  pr.  Rheinl.,XXV, 

pp.  142  and  159. 
1894.  Metopiim,  Tribe  X,  Ashmead,  Proc.  Ent.  S(jc.  Wash.,  Ill,  p.  277. 
1897.  Metopiini,  Tribe,  Davis  ({)art)  Trans.  Am.  Ent.  Sot*.,  XXIV,  p.  197. 
1900.  Metopiini,  Tribe  X,  Ashmead,  Smith's  Insecta  of  New  Jersey,  p.  579. 

This  is  a  peculiar  and  interesting  group,  quite  distinct  from  all  the 
other  tribes  in  several  particulars. 

It  was  first  separated  from  other  Tryphonids  by  Holmgren,  who 
gave  to  it  the  name  Tryplwnides  aspidopi.  The  tibial  spurs  are  1, 1, 1; 
the  abdomen  is  elongate,  the  sides  parallel  or  nearly,  the  segments 
coarsely  punctate,  the  areolet  large,  lozengoidal,  or  diamond-shaped, 
the  scuteliuni  quadrangular,  margined  laterally,  while  the  face  is  flat, 
scutiform,  with  sometimes  a  carina  on  its  disk. 

These  characters  render  the  group  easily  recognized. 

Only  two  genera  are  known,  one,  Cultrarixia  Davis,  being  peculiar 
to  North  America;  the  other,  Metoplus  Panzer,  having  a  world-wide 
distribution. 

table  of  genera. 
Face  flat,  scutiform. 

Head  small,  much  narrower  than  the  thorax;  antennae  giibclavate;  alxiomen 
fusiform,  tapering  off  at  apex;  second  joint  of  palpi  normal;  transverse 
median  nervure  in  hind  wings  angularly  broken  aliove  the  middle. 

(638)  Cnltmrhis  Davis 

Head  not  small,  aa  wide,  or  nearly,  as  the  thorax;  antenna*  filiform;  abdomen 

elongate,  the  sides  parallel  or  nearly;  second  joint  of  palpi  abnormally 

swollen (639)  Metopius  Panzer 

Subfamily  V.    or»HION'IN'JK:. 

1858.  Ophionida  Holmgren,  Ofvers.  Vets. -Akad.  Forhl.,  XV,  pp.  331-330. 

1887.  Ophirniid.ry  Familia,  Thomson,  Opus.  Ent.,  XI,  p.  1047. 

1887.  OphioninXj  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.  43. 

1900.  Ophiordnse,  Subfamily  V,  Ashmead,  Smith's  Insects  of  New  Jerney,  p.  580. 

Most  authorities  on  these  insects  have  recognized  this  major  group 
as  distinct  from  other  IchnemnmiidiB^  and  as  early  as  1846,  August 
Brull6  called  it:  Deuxi^me  type  des  Ichneumonides — Lcs  Ophion. 

Brull^,  however,  never  properly  defined  it  and  had  evidently  very 
hazy  ideas  respecting  it,  since  he  incorrectly  included  in  it  the  genus 
Oitprynchotus  Spinola,  a  genuine  Cryptine,  and  two  or  three  other 
genera  belonging  elsewhere. 

Only  typical  forms  appear  to  be  readily  placed,  and  the  closest  atten- 
tion must  be  given  to  abdominal,  metathoracic  and  certain  venational 
diflferences  before  others  can  be  placed  with  any  degree  of  certainty; 
and  even  then,  if  one  is  not  familiar  with  a  largo  number  of  the 
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genera  in  the  different  tribes,  he  is  apt  to  go  astray.  Most  females, 
however,  except  certain  forms  at  present  placed  in  the  tribe  Pledi^- 
c{n%  seem  to  be  easily  placed,  while  many  males  belonging  to  seA-eral 
of  the  tribes  are  easily  confused  with  those  in  different  groups. 

The  true  position  of  the  tribe  Plectlscini^  which  as  at  pi"esent  con- 
stituted is  evidently  an  unnatural  group,  is  still  doubtful.  It  has 
affinities  allying  it  with  the  TrypJioiiince^  Cryptinm^  and  other  of  the 
subfamilies. 

The  subfamily  may  be  divided  into  twelve  groups  or  tribes,  as 
follows: 

TABLE   OP  TRIBES. 

Second  recurrent  ner\Tire  joining  the  cubitus  behind  the  transverse  cubitus  or  int^'- 
stitial  with  it;  middle  tibiae  always  with  two  apical  spurs 3 

Second  recurrent  nervure  joining  the  cubitus  before  the  transverse  cubitus,  or  it  is 
entirely  wanting  (Pharsalin  Cresson);  if  it  joins  the  cubitus  behind 
the  transverse  cubitus  then  the  middle  tibiie  have  but  a  tnngle  apical 
spur 2 

2.  Middle  tibiae  with  two  apical  spurs;  second  recurrent  nervure  joining  thecnbitus 

before  the  transverse  median  nervure. 
Antennae  short,  clavate;  mesostemum  beneath  flat;   mesonotum   ^rUhtmt 
parapsidal  furrows;  metathorax  areolated. 

Tribe  I.  Hellwigiixi. 

Antennw  long,   subsetaceous;    mesostemum   beneath  not  flat,   declivous 

before  the  middle  coxae;  mesonotum  usually  with  distinct  parapei- 

dal  furrows;  metathorax  rarely  distinctly  areolated,  usually  tcithout 

areas  or  at  most  with  one  or  more  transverse  carinae. 

Tribe  II.  Ophionixl 
Middle  tibiae  with  only  one  apical  spur;  second  recurrent  nervure  joining  the 
cubitus  behind  the  transverse  cubitus  or  entirely  wanting. 

Tribe  III.  Nototrachixi. 

3.  Front  wungs  with  the  stigma  large,  broadly  triangular  or  broadly  ovate;  meta- 

thorax not  produced  into  a  neck  at  apex 6 

Front  wings  with  the  stigma  long  and  narrow,  most  frequently  lanceolate,  rarely 
broad  or  broadly  triangular,  although  frequently  subo\-ate 4 

4.  Metathorax  at  apex  truncate  or  rounded,  but  never  produced  into  a  neck  which 

extends  beyond  the  insertion  of  the  hind  coxae 5 

Metathorax  at  apex  produced  into  a  more  or  less  distinct  neck  which  extends 
beyond  the  insertion  of  the  hind  coxae;  abdomen  frequently  strongly 
(compressed  or  compressed  toward  apex,  petiolate,  the  petiole  lon^, 
the  spiracles  placed  much  liehind  the  middle. 

Mesonotum  most  frequently  tri/Zi  distinct  parapsidal  furrows  although  some- 
times without,  or  only  delicately  impressed,  wanting  anteriorly; 
areolet  most  frequently  wanting;  abdomen  always  long,  strongly 
compressed  with  the  petiole  only  slightly  and  gradually  thickened 
posteriorly,  never  abruptly  swollen  at  apex;  hind  tarsi  usually  more 
or  less  distinctly  thickened,  especially  in  males. 

Tribe  IV.  Anomalixi. 

Mesonotum  mthoul  parapsidal  furrows;  areolet  often  present,  sometimes 
wanting;  abdonien  as  a  rule  shorter  and  less  strongly  compressed, 
more  fusiformly  compressed;  the  petiole  somewhat  abruptly,  con- 
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vexly  swollen  at  apex,  or  at  least  not  g^radually  thickened  poste- 
riorly; hind  tarei  normal,  very  rarely  thickened. 

Tribe  V.  Campoplbgini. 

5.  Spiracles  of  first  abdominal  segment  placed  before  the  middle;  trami verse  median 

nervure  in  hind  wings  broken  alxjve  the  middle,  rarely  al  or  belmv 
the  middle;  abdomen  in  males  not  ending  in  two  spines,  the  clasp- 
ers  often  large,  broad. 

Abdomen  petiolate,  rarely  subsessile;  areolet  in  front  wings  triangular,  or 
oblique  rhomboidal,  the  second  al)Hcissa  of  the  radius  most  fre- 
quently strongly  curved  at  its  origin  and  forming  with  the  first 
abscissa  an  acute  angle  (very  straight  and  forming  an  obtuse  angle) ; 
transverse  median  nervure  in  hind  wings  broken  most  frequently 
above  the  middle,  rarely  at  or  below  the  middle;  thorax  shining, 
most  frequently  impunctate;  parapsidal  furrows  present,  but  deli- 
cate; ovipositor  exserted Tribe  V'l.  Paniscini. 

Abdomen  sessile  or  subsessile;  areolet  in  front  wings,  when  p^resent,  rather 
large,  rhomboidal,  the  second  abscissa  of  radius  straight,  rarely 
slightly  curved  at  its  origin,  and  forming  with  the  first  an  obtuse 
angle;  transverse  median  nervure  in  hind  wings  broken  far  above 
the  middle,  very  near  the  apex;  thorax  usually  opaque  or  punctate, 
rarely  smooth  and  shining;  parapsidal  furrows  wanting  or  only 
slightly  and  vaguely  defined  anteriorly;  ovipositor  usually  short,  or 

not  at  all  exserted Tribe  VII.  Banchini. 

Spiracles  of  first  abdominal  segment  platted  o^  or  a  little  beyond  the  middle; 
transverse  median  nervure  in  hind  wings  straight,  or  broken  below 
the  middle;  abdomen  in  males  ending  in  two  long  npines;  abdomen 
petiolate,  polished,  the  ovipositor  distinctly  exserted,  but  never 
very  long;  areolet  in  front  wings  rather  large,  rhomboidal. 

Tribe  VIII.  Mesochorini. 

6.  Middle  vein  in  hind  wings  wanting  or  obliterated  toward  base;  basal  nervure 

distinctly  thickened  at  apex  or  where  it  unites  with  the  costa  or 

parastigma Tribe  IX.  Porizonini. 

Middle  vein  in  hind  wings  distinct,  not  obliterated  toward  the  Ijase. 

Hind  femora  beneath  armed  with  a  strong  tooth  beyond  the  middle. 

Tribe  X.  Pristomerini. 
Hind  femora  beneath  simple,  unarmed. 

Head  not  small;  clypeiis  neither  convex  nor  compressed  from  the  sides; 
hind  tibise  normal,  not  constricted  at  the  base. 

Tribe  XI.  Cremastini. 

Hea<l  usually  small;  clypeus  convex  and  usually  compressed  from  the  Hides; 

hind  tibiae  thickened  and  usually  more  or  less  coni^tricted  at  base. 

TrilHj  XII.  Plbctiscini. 

Tribe  1.     HELLWIGIINI. 

1868.  Hellwigwidsc,  Family  6,  FOhoter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,XXV, 

pp.  141  and  149. 
1887.  Uelwigiina,  Tribus,  Thomson,  Opus.  Ent.,  XI,  p.  1048. 
1894.  HtMwigiinij  Tribe  VI,  Ashmead,  Proc.  Ent  Soc.  Wash.,  Ill,  p.  277. 

The  essential  characters  for  the  ready  recognition  of  this  tribe  have 
been  brought  out  prominently  in  my  table  of  tribes  and  need  not  be 
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repeated  here,  the  short  clavate  antennae  being  found  in  no  other 
tribe. 

The  group  is  of  small  extent  and  is  represented  by  a  single  genus 
not  yet  found  outside  of  the  European  fauna. 

Antennae  short  clavate;  metanotum  areolated (640)  jETetttiri^  Gravenhoret. 

Tribe  II.     OPHIONINI. 

1868.  Ophionoidw,  Family  7,  FSrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XX  V,  pp. 

141  and  149. 
1887.  Ophionina,  Tribus,  Thomson,  Opus.  Ent,  XI,  p.  1048. 
1894.  Ophianini,  Tril)e  VII,  Ashmead,  Proc.  Ent.  Soc.  Waflh.,III,p.277. 
1900.  Ophioninif  Tribe  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  580. 

To  this  tribe  belong  the  genuine  Ophiones — insects  belonging  to 
the  genus  Ophion  and  allies — distinguished  from  all  the  others,  except 
those  in  the  tribe  IleUwlgiinl^  by  having  the  second  recurrent  nenr- 
ure  uniting  with  the  cubitus  before  the  first  transverse  cubitus. 

The  true  Ophionlnl  are,  however,  readily  separated  from  the  Ildl- 
wigiinihy  their  long,  filiform,  or  setaceous  antennae  and  by  the  flat 
mesostcrnum. 

Twelve  genera  have  been  recognized,  distinguishable  as  follows: 

TABLE  OF  GENERA. 

Front  wings  without  an  areolet. 

Face  nonnal,  unarmed 2 

Face  armed  with  a  tooth. 

Disco-cubital  nervure  not  angularly  broken;  transverse  median  nervure  in  hind 
wings  angularly  broken  at  the  middle;  abdomen  petiolate. 

(641)  Grav-aihorstia  Boie=  Odanlopsis  Forster. 

2.  Disco-cubital  nervure  usually  angularly  broken  with  a  stump  of  a  vein  or  a  trace 

of  such  a  vein 3 

Disco-cubital  nervure  not  angularly  broken,  straight  or  bent,  without  a  trace  of  a 
stump  of  a  vein 4 

3.  Second  abdominal  segment  with  the  spiracles  placed  at  the  middle;  metanotum 

not  completely  areolated,  usually  with  one  or  two  transverse  carinae; 
claws  i>et!tinate. 

Labium  abnonnal  ly  lengthened 12 

Labium  normal,  not  lengthened. 

Transverse  median  nervure  in  front  wings  interstitial,  or  nearly,  with 
the  basal  nervure,  in  the  hind  wings  obtusely  angularly  broken  at 
or  near  the  middle;  first  abcissa  of  radius  normal,  not  swollen  at 

base (642)  Ophion Gravenhorst 

Transverse  median  nervure  in  front  wings  not  interstitial  with  the  basal 

nervure,  originating  a  little  before  it,  in  hind  wings  broken  below 

the  middle  at  the  basal  third,  or  at  least  far  l)elow  the  middle;  first 

abcissa  of  radius  thickened  or  s wol len  towards  the  base.     ( Hawaii. ) 

(643)  Pleuroneurophion  Ashmead,  new  genus. 

(Type,  Pleuroneurophion  hawaiensis  Ashmead,  manuscript.) 

4.  Transverse  cubital  nervure  straight,  in  a  pointed  angle  with  the  cubitus,  the 

latter  originating  from  the  apex  of  the  disco-cubital  cell. 

Claws  pectinate 6 

Claws  simple,  not  pectinate 11 
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5.  Disco-cubital  cell  with  one  or  more  dark-colored  blisters 10 

Disco-cubital  cell  normal,  wUhoui  dark-colored  blisters. 

Transverse  median  nervure  in  hind  wings  broken  above  the  middle 6 

Transverse  median  nervure  in  hind  wings  broken  lU  or  above  the  middle  .  7 

6.  Cly pens  anteriorly  subangularly  pointed;  median  and  submedian  cells  in  front 

wings  equal;  ocelli  not  large,  separated  from  each  other  and  the 
eyes;  eyes  not  extending  clearly  to  the  base  of  the  mandibles, 

always  with  a  space  between (644 )  Thxfreodon  Brull^. 

Clypeus  anteriorly  rwl  subangularly  pointed;  median  cell  longer  than  the  sub- 
median;  ocelli  lai^e,  touching  each  other  or  very  close  and  also 
close  to  the  eye  margin;  eyes  very  large,  extending  clear  to  the 
mandibles  and  emarginata  within,  opposite  the  antennse. 

(645)  Athyreodon  Ashmead,  new  genua 
(Tpye,  Aihyreodon  Ihoraricus  Ashmead,  manuscript) 

7.  Clypeus  truncate,  or  very  slightly  rounded  anteriorly. 

Submedian  cell  as  long  or  a  little  longer  than  the  median,  rarely  a  little 
shorter;  first  recurrent  nervure  not  interstitial,  originating  before  the 
discoidal  nervure;  metathorax  with  one  or  two  transverse  carina?.  9 

Submedian  cell  a  little  shorter  than  the  median;  first  recurrent  nervure 
interstitial  or  very  nearly  with  the  discoidal  or  second  transverse 
median  nervure;  metathorax  short,  with  a  transverse  carina  near 
base,  the  posterior  face  rugulose,  smooth  or  coriaceous 8 

8.  Abdomen  longer  than  the  head  and  thorax  unite<l,  but  never  twice  as  long. 

Disco-cubital  nervure  originating  from,  or  inlerslitial  with,  the  discoidal 
nervure;  transverse  median  nervure  in  hind  wings  broken  at  a  right 
angle  much  below  the  middle;  abdomen  subcom pressed,  fusiform, 
the  ovipositor  very  short,  not  projecting  l)eyond  the  tip  of  the  abdo- 
men; posterior  face  of  metathorax  rugose.     (Hawaii.) 

(646)  Banchogaslra  Ashmead,  new  genus. 
(Type,  Banchogaslra  nigra  Ashmead,  manuscript.) 
Disco-cubital  nervure  originating  a  little  before  the  discoidal  nor\'ure,  never 
interstitial  with  it;  transverse  median  ner\nireinhind  wings  obtusely 
angularly  broken  at  or  near  the  middle;  abdomen  strongly  com- 
pressed, the  ovipositor  as  long  or  nearly  as  long  as  the  abdomen; 
posterior  face  of  metathorax  smooth  or  nearly.      (Hawaii.) 

(647)  Pycnophion  Ashmead,  new  genus. 
(Type,  Pycnophion  molokaienms  Ashmead,  manuscript. ) 

9.  Abdomen  fully  twice  as  long  as  the  head  and  thorax  united  or  even  still  longer. 

(648)  Erenwtylm  Forster. 

10.  Transverse  median  nervure  in  hind  wings  broken  far  belmo  the  middle. 

(649)  Enirospilua  Curtis. 

11.  Transverse  median  nervure  in  hind  wings  straight,  not  broken;  metanotum  tinth 

two  basal  areas (650)  0]>hionopterus  BtvlW^, 

Transverse  median  nervure  in  hind  wings  broken  near  the  middle;  metanotum 
vrithoul  eLTeas (651)  Reianisia  Cameron. 

12.  Submedian  cell  a  little  longer  than  the  median,  the  transverse  median  nervure 

in  hind  wings  broken  slightly  above  the  middle;   head  buccate; 
abdomen  rather  thick  and  stout,  subcompressed  toward  apex. 

(652)  AgalhophioJia  Wcstwood. 

Tribe  III.     NOTOTRACHINI. 

1868.   Trachynatoidx,  Family    2,   F(5rster,  Verb.  d.   naturh.  Ver.  pr.  Rheinl., 

XXV,  pp.  140  and  147.  * 
1887.   Trochynotina,  Tribus,  Thomson,  Opus.  Ent.,  XI,  pp.  1048. 
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1894.  Tmchynotihi,  Tribe  II,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 

1897.   Trachydermatmi  Davis,  Trans.  Am.  Ent.  Soc.,  XXIV,  p.  195. 

1900.  Nolotrachiniy  Tribe  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  580. 

This  group  is  the  only  one  in  the  subfamily  OphionincB  having  but 
a  single  apical  spur  to  the  middle  tibise,  all  the  others  being  armed 
with  two  spurs.  It  also  contains  a  genus  with  only  one  recuiTent 
nervure — as  in  the  famih'  BraconidiP — namely,  Pharmlia  Cresson. 

This  curious  genus  is  extremely  rare  and  ivS,  without  doubt,  identi- 
cal with  Ophionellua  Westwood  described  from  Mexico,  and  plac*ed  in 
the  family  Evaniidas. 

Only  three  genera  fall  into  this  tribe  as  follows. 

table  of  (lENERA. 

Second  recurrent  ner\'ure  present,  distinct 2 

Second  recurrent  nervure  wanting. 

Metathorax  long,  sloping  off  posteriorly  and  produced  into  a  slight  neck  beyond 
the  insertion  of  hind  coxte,  coarsely  rugose,  exareolated,  but  with  a  median 

longit udinal  sulcus ( 653 )  Pharmlia  Cresson  =  OphioneUus  WestwooA 

2.  Metanotum  exareolated;  antenna?  slender,  filiform;  second  recurrent  ner^Tire 
received  before  the  transverse  cubital  nervure. 

( 654 )  Xototrachys  Marshall  =  Trachynolus  Gravenhorst 
Metanotum  areolated  at  base;  antenna^  somewhat  thickened;  second  recurrent 
nervure  received  behind  the  transverse  cubital  ner\'ure. 

(655)  Eugnomus  Furster. 

Tribe  IV.     ANOMALINI. 

1868.  Anonuiloidir,    Family   1,   Forster,    Verb.    d.    naturh.    Ver.   pr.    Rheinl., 

XXV,  pp.  140  and  145. 
1887.  Anomnlina  Thomson,  Opus.  Ent.,  XI,  p.  1048. 

1894.  Anomaioninij  Tribe  I,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1900.  Anomalini,  Tribe  lY,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  580. 

This  tribe,  as  well  as  those  which  are  to  follow,  has  two  apical  spurs 
on  the  middle  tibiie  and  two  recurrent  nervures  in  the  front  wings. 
The  second  recurrent  nervure  joins  the  cubitus  behind  the  first  trans- 
verse cubitus,  or  it  is  at  the  most  interstitial,  but  never  joins  the  cubi- 
tus before  the  first  tninsverse  cubitus. 

These  characters  readily  sepai-atc  this  and  the  following  tribes  from 
the  Ildhrigiini^  the  Ophioninl,  and  the  Xototraehini, 

The  Anontalini  are,  however,  separated  from  all  the  other  tribes, 
except  the  Cavtjxfplifjini^  by  the  metathorax  being  produced  at  apex 
into  a  distinct  neck  that  extends  beyond  the  insertion  of  the  hind 
coxa?.  From  the  Campoplegini  they  are  separated  by  the  much  longer 
and  more  strongly  compressed  abdomen,  by  the  petiole  being  only 
slightly  and  gradually  thickened  posteriorly,  never  abruptly  swollen, 
and  by  the  hind  tarsi  being  most  frequenth%  although  not  always, 
distinctly  incrassated  or  much  thickened,  especially  in  the  males. 
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Sixteen  genera  fall  into  this  tribe,  distinguishable  by  the  aid  of  the 
following  table: 

TABLE  OP  GENERA. 

Front  wings  tnthout  an  areolet;  hind  femora  beneath  normal,  unarmed 2 

Front  wings  wUh  an  areolet;  hind  femora  beneath  toward  apex  armed  with  a  tooth; 
abdomen  long,  strongly  compressed (656)  Eiphosoma  Cresson. 

2.  Claws  pectinate 9 

Claws  simple,  not  pectinate. 

Labrum  prominent,  more  or  less  projecting 8 

Labnun  not  prominent,  entirely  covered  by  the  clypeus. 

Transverse  median  nervure  in  hind  wings  straight,  not  broken 3 

Transverse  median  nervure  in  hind  wings  distinctly  broken 4 

3.  Disco-cubital  nervure  interstitial  uith  the  discoidal  nervure,  the  third  discoidal 

cell  therefore  pointed  at  base;  second  discoidal  cell  not  twice  as 
wide  at  apex  as  at  base;  hind  tibiae  lengthened. 

(657)  Agrypon  Forster. 
Disco-cubital  nervure  not  interstitial  with  the  discoidal  nervure,  the  third  dis- 
coidal cell  not  pointed  at  base;  second  discoidal  cell  twice  as  wide  at 
apex  as  at  base,  or  nearly;  hind  tibiae  short.  (658)  Atrometus  Forster. 

4.  Second  recurrent  nervure  interstitial  or  irry  nearly,  with  the  transverse  cubitus, 

the  first  abscissa  of  cubitus  wanting  or  very  short 6 

Second  recurrent  nervure  nU  interstitial,  the  first  abscissa  of  the  cubitus  dis- 
tinct   5 

5.  Discoidal  cell  at  base  narrower  than  the  length  of  the  transverse  median  nerv- 

ure, or  the  width   of  second   discoidal  cell   at  base;  transverse 
median  nervure  in  hind  wings  broken  above  the  middle. 
Eyes  hairy;  mesonotal  furrows  wanting. 

(659)  Therium  Curtis==  Trichomma  Wesmael. 

Eyes  bare;  mesonotal  furrows  distinct (660)  Labronychus  Forster. 

Discoidal  cell  at  base  as  wide  or  wider  than  the  length  of  the  transverse  median 
nervure. 
Clypeus  anteriorly  broadly  cur\'ed  outwardly  and  rather  deeply  emarginate 
so  as  to  apx)ear  bilobed;  transverse  median  nervure  in  hind  wings 
obtusely  angularly  broken  above  the  middle. 

(661)  Schizoloma  Wesmael  =:/S!c/iuopama  Forster. 
Clypeus  quite  differently  formed,  not  bilobed;  transverse  median  nervure  in 
hind  wings  broken  o^  or  a  little  below  the  middle. 

(662)  Anomalon  Gravenhorst. 

6.  Base  of  third  discoidal  cell  as  wide  or  wider  than  the  length  of  the  transverse 

median  ner\'ure 7 

Base  of  third  discoidal  cell  shorter,  not  so  wide  as  the  length  of  the  transverse 

median  nen^ure. 

Clypeus  anteriorly  produced  into  a  point (663)  Laphydes  Forster. 

Clypeus  anteriorly  rounded,  not  pointed (664)  Barylypa  Forster. 

7.  Submedian  cell  longer  than  the  median,  the  transverse  median  nervure  originate 

ing  beyond  the  basal  nervure. 
Poetscutellum  with  a  middle  carina;  clypeus  anteriorly  normal,  or  at  most  sub- 
triangular;  transverse  median  nervure  in  hind  wings  broken  at 
about  the  middle;  metanotum  without  a  middle  sulcus. 

(665)  Sympralis  Forster. 
Poetscutellum  rugose;  clypeus  anteriorly  triangularly  acute. 

(666)  Acanlhostoma  Kriechbaumer. 
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Submedian  and  median  cells  equal,  or  very  nearly,  the  transverse  median 
nervure  being  interstitial  or  nearly  with  the  basal  nervure;  post- 
scutellum  normal (667)  Erigorgus  Forater. 

8.  Clypeus  at  apex  truncate;  basal  joint  of  hind  tarsi  about  twice  as  long  as  the 

second;  tramverse  median  nervure  in  hind  wings  broken  before  tiie 

middle (668)  Exochilum  WesmaeL 

Clypeus  at  apex  rounded;  basal  joint  of  hind  tarsi  about  four  times  as  long  as 
the  second (669)  Heleropelma  Wesmael. 

9.  Frons  normal,  unarmed 10 

Frons  medially  armed  with  a  sharp  ridge,  which  below  becomes  more  or  leas 

cone-shaped;  transverse  median  nervure  in  hind  wings  broken  6doic 
the  middle (670)  Aphanistes  Forster. 

10.  Soutellum  laterally  highly  and  sharply  margined;  transverse  median  nervure 

in  hind  wings  broken  above  the  middle,  without  a  stump  of  a  nerv- 
ure   (671)  Campoifcopus  Forster. 

Scutellum  laterally  not  highly  margined;  transverse  median  nervure  in  hind 
wings  broken  above  the  middle,  with  a  stump  of  a  vein  which 
extends  forward  toward  the  margin  of  the  wing. 

(672)  Hai/ronyx  Forster. 

Tribe  V.     CAMPOPLEGINI. 

1868.  Campoplegoidiv,   Family  8,  FQrster,  Verb.   d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  pp.  141  and  150. 
1887.  Campopleginay  Tribus,  Thomson,  Opus.  Ent,  XI,  p.  1049. 
1894.  Campopleginiy  Tribe  VIII,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1890.  CampopUgini,  Tribe  V,  Ashmead,  Smithes  Insects  of  New  Jersey,  p.  581. 

The  insects  falling  in  this  tribe,  in  metathoracic  and  venational  char- 
acteristics, are  most  closely  allied  to  the  AnomaUnt^  and  many  of  them 
are  easily  confused  with  those  of  that  tribe,  since  there  is  no  sharp 
divisional  character  known. 

The  differences  noted  in  the  mesonotum  (usually  the  absence  of  par- 
apsidal  furrows),  the  shorter,  less  distinctly  (rarely  strongly)  com- 
pressed abdomen,  the  shape  of  the  petiole,  and  the  normally  thickened, 
rarely  incrassated,  hind  tarsi,  must  therefore  be  depended  upon  to 
separate  them. 

Sixty-five  genera  have  been  recognized  in  the  group,  most  of  which 
occur  in  our  fauna.  At  present  many  of  these  genera  are  represented 
by  described  species  wrongly  placed  in  Lbnneria  and  allied  genera. 

The  following  table  will  enable  the  student  to  recognize  most  of  the 
genera: 

TABLE  OF  GENERA. 

Metathoracic  spiracles  linear,  elliptic  or  strongly  ovate 2 

Metathoracic  spiracles  romid  or  broa<lly  short-oval 5 

2.  Front  wings  with  an  areolet 3 

Front  wings  without  an  areolet. 

Eyes  more  or  less  emarginate  within (673)  Charops  Holmgren. 

3.  Abdomen  not  strongly  compressed  from  the  sides  of  the  second  segment 4 

Abdomen  strongly  compressed  from  the  sides  of  the  second  segment;  areolet 

large,  sessile,  or  petiolate (674)  Campoplex  Gravenhoret 
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4.  Tibial  spars  very  long,  hardly  shorter  than  the  first  joint  of  tarsi. 

(675)  Echthronomas  Forster. 
Tibial  spars  distinctly  shorter  that  the  first  joint  of  tarsi. 

(676)  Zachresla  Forster. 

5.  Clypeus  distinctly  separated  or  at  least  separated  by  deep)-grooved  lines  at  the 

sides 6 

Clypens  not  at  all  separated. 

Front  wings  tnthout  an  areolet;  eyes  subemai^ginate  within;  claws  armed 

with  stout,  stiff  bristles (677 )  Bosmina  Cameron. 

Front  wings  vnth  an  areolet;  eyes  normal,  not  at  ail  emarginate  within. 

(678)  Amorphota  Forster. 

6.  Eyes  bare 9 

Eyes  either  faintly  or  distinctly  hairy;  face  in  female  narrowed  anteriorly. ..  7 

7.  Wings  icith  an  areolet -. 8 

Wings  without  an  areolet. 

Metathorax  completely  areolated,  the  areola  hexagonal;  first  abdominal 
s^^ent  striate,  smooth  only  at  base;  eyes  very  large,  extending  to 
base  of  mandibles;  sheaths  of  ovipositor  thickened  medially. 

(679)  Thymaris  Foreter. 

8.  Eyes  indistinctly  hairy;  metathorax  areolated,  the  areola  and  the  petiolar  area 

distinctly  separated;  face  narrowed  in  both  sexes;  petiole  not 
smooth;  ovijwsitor  very  short,  not  extending  beyond  tip  of  abdomen. 

(680)  SympUcis  Forster. 
Eyes  distinctly  hairy;  metathorax  not  areolated,  or  if  areolated  the  areola  and 

the  petiolar  area  confluent,  ovipositor  prominent,  projecting  beyond 
tip  of  abdomen. 

Metathorax  areolated,  but  w^ith  the  areola  and  the  petiolar  area  confluent; 
transverse  median  nervure  in  front  wings  interstitial  with  the  basal 
nervure;  petiole  smooth (681 )  Cymodusa  Holmgren. 

Metathorax  not  areolated;  transverse  median  nervure  in  front  wings  origi- 
nating before  the  origin  of  the  basal  nervure;  petiole  not  smooth. 

(682)  Olethrodotis  Forster. 

9.  Clypeus  anteriorly  truncate  or  slightly  rounded,  never  pointed  or  lengthened, 

tvilhout&  median  tooth 10 

Clypeus  anteriorly  pointed  or  lengthened,  if  i7/t  a  median  tooth;  areolet  distinctly 
petiolated;  transverse  median  nervure  in  hind  wings  not  distinctly 
broken;  metathoracic  spiracles  short  oval. 

(683)  Sagarites  Holmgren. 

10.  Abdomen  not  much  compressed,  but  gradually  fusiformly  thickened  toward 

apex 16 

Abdomen,  especially  toward  apex,  much  compressed,  not  fusiformly  thickened. 

Areolet  entirely  wanting 15 

Areolet  present 11 

11.  Abdomen  strongly  compressed,  entirely  smooth,  the  sutures  of  the  segments 

very  fine;  female (684)  Angitia  Holmgren. 

Abdomen  not  entirely  smooth,  the  sutures  of  the  segments  distinct. 

Metathorax  exareolate  or  with  the  areola  not  completely  closed  by  carinse, 

open  behind 12 

Metathorax  areolated,  or  with  the  areola  completely  closed  by  carinse. 

ClawB  simple (685)  Rhylhmonotus  Forster. 

Claws  pectinate (686)  TrcUhala  Cameron. 

12.  Tnmsverse  median  nervure  in  hind  wings  Jiot  broken,  or  broken  beloiv  the 

middle 13 
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Transven?e  median  nervure  in  hind  wings  broken  «/ or  a6o?Y  the  middle;  areolet 
petiolate;  transverse  median  ner\Tire  in  front  wings  interstitial 
with  the  basal  nervure;  inner  spur  of  hind  tibiae  very  long. 

(687)  Casinaria  Holmgren. 

13.  Disco-cubital  nervure  not  angularly  broken,  tvUhout  a  stump  of  a  vein 14 

Disco-cabital  nervure  angularly  broken,  with  a  stump  of  a  vein. 

Metanotum  broadly  longitudinally  impressed,  the  areola  and  petiolar  area 
confluent (688)  Campolrephus  Forster. 

14.  Joints  4  and  5  of  hind  tarsi  of  an  <'^aZ  length;  claws  pectinate;  metathorax  lon^, 

sloping  from  l)a»e  of  scutellum  and  produced  much  beyond  the 
insertion  of  hind  coxae;  abdomen  very  long. 

(689)  Horogenes  Forster. 
Joints  4  and  5  of  hind  tarsi  of  an  unequal  length. 

Metathorax  uithout  carinae;  longer  spur  of  hind  tibia;  in  female  nearly  as 

long  as  the  basal  joint  of  their  tarsi (690)  Alcima  Forster. 

Metathorax  short,  v:Uh  delicate  carinae;  longer  spur  of  hind  tibite  about  one- 
third  shorter  than  the  basal  joint;  claws  with  strong  teeth  at  base. 

(691)  Hyposoier  Forster, 

15.  Metathorax  exareolated;  abdomen  very  elongate (692)  Podogaster  Bml\4. 

16.  Malar  furrow  not  deep,  wanting  or  very  indistinct 17 

Malar  furrow  deep,  distinct (693)   Gnaihockorisis  Forster. 

17.  Front  wings  vAth  an  areolet 23 

Front  wings  without  an  areolet. 

Basal  joint  of  hind  tarsi  more  than  one-third  the  length  of  tibise  and  not 
distinctly  thicker  than  the  follo\^ang  joints 18 

Basal  joint  of  hind  tarsi  not  more  than  one-third  the  length  of  tibiae  and 
distinctly  thicker  than  the  following  joints. 

(694)  Eriptemu9  Forster. 

18.  Metathorax  with  the  areola  closed  anteriorly 19 

Metathorax  with  the  areola  open  anteriorly (695)  Nepiesia  Forster. 

19.  Head  quadrate  or  cubical 20 

Head  transverse,  not  cubical. 

Claws  toothed (696)  Zaporus  Forster. 

20.  Transverse  median  nervure  in  the  hind  wings  not  broken 21 

Transverse  median  nerv^ure  in  the  hind  wings  broken. 

Transverse  median  nervure  in  hind  wings  broken  below  the  middle;  third 
joint  of  the  maxillary  palpi  not  longer  than  the  fourth;  disco-cubital 
nervure  without  a  stump  of  a  vein (697)  Gonotypus  Forster. 

Transverse  median  nervure  in  hind  wings  broken  at  the  middle;  third  joint 
of  the  maxillary  palpi  longer  than  the  fourth;  disco-cubital  nervure 
with  a  stump  of  a  vein (698)  Dibratica  Forster. 

21.  Ovipositor  not  projecting  beyond  the  tip  of  the  abdomen 22 

Ovipositor  prominent,  always  projecting  beyond  the  tip  of  the  abdomen. 

Marginal  cell  very  broad,  the  angle  fonned  by  the  two  abscissa*  of  the 
radius  almost  a  right  angle (699)  Ph^droctonus  Forster. 

Marginal  cell  not  very  broad,  the  angle  formed  by  the  two  abscissa;  of  the 
radius  obtuse;  claws  pectinate (700)  Diodes  Forater. 

22.  Metathorax  with  the  basal  lateral  and  the  middle  lateral  areas  completely  sep- 

arated  (701)  Eriborus  Forster. 

Metathorax  with  the  basal  lateral  and  the  middle  lateral  areas  confluent 

(702)  Nythohia  Forster. 

23.  Head  transverse,  not  cubical,  the  temples  not  broad 26 

Head  quadrate,  or  cubical,  the  temples  broad,  as  broad  or  broader  than  the 

eyes 24 
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24.  Ovipositor  extending  beyond  the  tip  of  the  alxlonieu 25 

Oyipositor  not  extending  beyond  the  tip  of  tlie  abdomen. 

Metathorax  with  the  areola  and  the  petiolar  area  confluent;  transverse  me- 
dian nervure  in  hind  winj^s  not  broken  ...  (703)  Olmcampa  Forster. 

25.  Transverse  median  nervure  in  hind  wings  straight,  not  broken;  metathorax  with 

the  basal  lateral  and  the  middle  lateral  areas  separated,  the  spira- 
cles rather  long,  ovate;  clyi^us  anteriorly  bluntly  toothe<l;  claws 
pectinate  or  with  several  teeth  basally. .  (704)  Rhimphoctojia  Forster. 
Transverse  median  nervure  in  hind  wings  broken  beloiv  the  middle;  metathorax 
with  the  basal  lateral  and  the  middle  lateral  areas  not  or  very  indis- 
tinctly separated;  clypeus  anteriorly  slightly  rounded  or  medially 
slightly  angulate;  claws  without  teeth  basally. 

(705)  Pyracmon  Holmgren. 

2«>.  Radius  distinctly  angularly  broken 27 

Radios  curved,  not  or  scarcely  angularly  broken. 

Claws  mthoul  teeth (706)  Diadegma  Forster. 

Claws  with  teeth. 

Second  abdominal  segment  with  the  thyridia  lying  close  on  its  base. 

(707)  Sinophorus  Forster. 

Second  abdominal  segment  with  the  thyridia  lying  somewhat  away 

from  its  base (708)  Omoborus  Forster. 

27.  Spiracles  of  the  first  abdominal  segment  not  prominent 28 

Spiracles  of  the  first  abdominal  s^ment  prominent (709)  Eqphora  Forster. 

28.  Spiracles  of  the  second  abdominal  segment  placed  distinctly  behind  or  beyond 

the  middle 29 

Spiracles  of  the  second  abdominal  segment  placed  at  or  before  the  middle. . .  31 

29.  Metathorax  not  coarsely  rugulose,  with  carina?,  the  basal  lateral  and  the  middle 

lateral  areas  sharpl  y  separated ;  ovipositor  very  prominent,  long . .  30 

Metathorax  coarsely  rugulose  without  carinse,  and  with  only  the  spiracular  area 

apparent;  claws  pectinate  or  at  least  basally;  ovipositor  projecting 

somewhat  beyond  tip  of  the  abdomen (710)  Anepheres  Forster. 

30.  Discoidal  cell  at  base  fully  as  wide  or  somewhat  wider  than  the  length  of  the 

transverse  median  nervure;  longer  spur  of  hind  tibije  longer  than 

the  second  joint  of  their  tarsi (711)  Idechthis  Forster. 

Discoidal  cell  at  base  not  so  wide  as  the  length  of  the  transverse  median  nerv- 
ure; longer  spur  of  hind  tibite  not  so  long  as  the  second  joint  of  their 
tarsi (712)  Lathrostizus  Forster. 

31.  Transverse  median  nervure  in  hind  wings  angularly  broken 32 

Transverse  median  nervure  in  hind  wings  not  angularly  broken 38 

32.  Metathorax  with  the  areola  closed  by  a  sharp  carina  and  completely  separated 

from  the  petiolar  area 37 

Metathorax  with  the  areola  and  the  petiolar  area  confluent,  not  separated. 

Discoidal  cell  at  base  not  twice  as  wide  as  the  second  discoidal  at  apex .  33 
Discoidal  cell  at  base  twice  or  nearly  twice  as  wide  as  the  second  discoidal 
cell  at  apex;  ovipositor  not  projecting  beyond  tip  of  abdomen. 

(713)  Lathroplex  Fbniev, 

33.  Second  abdominal  segment  not  twice  as  long  as  wide 34 

Second  abdominal  segment  twice  as  large  as  wide (714)  Omorgus  Forster. 

34.  Ovipositor  projecting  beyond  the  tip  of  the  abdomen 35 

Ovipositor  not  projecting  beyond  the  tip  of  the  abdomen. 

Metathorax  with  the  petiolar  area  at  least  twice  as  long  as  the  areola  and 
strongly  excavated,  the  surrounding  carinre  very  sharply  elevated; 
fifth  joint  of  hind  tarsi  distinctly  shorter  than  the  third. 

(715)  Pan^rqpa  Forster. 
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Metathorax  with  the  petiolar  area  not  twice  as  long  as  the  areola  and  twi 
strongly  excavated,  the  surrounding  carinse  neither  sharp  nor  mncfa 
elevated;  spurs  of  hind  tibise  nearly  equal  in  length,  but  not  quite 
half  the  length  of  the  basal  joint;  fifth  tarsal  joint  as  long  as  the 
third (716)  Adnamora  Foreter. 

35.  Postpetiole  pear-shaped ;  head  seen  from  in  front  not  rounded 36 

Postpetiole  not  pear-shaped;  head  seen  from  in  front  rounded. 

(717)  Nementls  Holmgren. 

36.  Areolet  distinctly   petiolate;    metathorax  with  the    basal   area  lenj^tbened, 

rectangular (718)  Syneiseris  Foreter. 

Areolet  sessile  or  subsessile;  metathorax  with  the  basal  area  very  short,  scaroelj- 
visible (719)  Spudaslioa  Forster. 

37.  Stigma  narrow  from  the  middle  to  the  base,  and  from  the  middle  to  the  apex 

equally  ix)inted  and  narrowed;  areolet  sessile. 

(720)  Dolophron  Foreter. 
Stigma  wide,  obliquely  truncate  at  apex ;  areolet  sessil  e .  ( 721)  Dimophora  Foreter. 

38.  First  abdominal  segment  wit/i  a  sharp  carina  extending  from  each  spiracle  to  apex 

of  segment 39 

First  abdominal  segment  unthout  a  sharp  carina  extending  from  each  spiracle  to 
apex  of  segment 42 

39.  Second  abdominal  segment  not  twice  as  long  as  wide  at  the  middle 40 

Second  abdominal  segment  twice  as  wide  as  long  at  the  middle. 

(722)  Nepiera  Foreter. 

40.  Metathorax  with  the  spiracular  and  middle  lateral  areas  separated  by  a  sharp 

carina;  longer  spur  of  hind  tibise  a  little  longer  than  half  the  length 

of  the  basal  joint  of  tarsi 41 

Metathorax  with  the  spiracular  and  middle  lateral  areas  not  separated  by  a  sharp 
carina;  longer  spur  of  hind  tibiae  about  three-fourths  the  length  of 
the  basal  joint  of  tarsi (723)  Ilypothereutes  Foreter. 

41.  The  angle  formed  by  the  two  abscissa?  of  the  radius  nearly  a  right  angle;  trans- 

verse median  nervure  in  front  wings  originating  far  beyond  the  ori- 
gin of  the  basal  nerv^ure;  externo-median  nervure  in  hind  wings 
forming  a  curve  with  the  transverse  cubitus;  ovipositor  not  exserted. 

(724)  PhoI)Ocampa  ToTster. 
The  angle  formed  by  the  two  abscissae  of  the  radius  very  obtuse;  transverse 
median  nervure  in  front  wings  interstitial,  or  almost,  with  the  basal 
nervure;  externo-median  nervure  in  hind  wings  forming  no  curve 
with  the  transverse  cubitus,  but  an  angle;  second  abdominal  seg- 
ment at  apex  not  wider  than  long (725)  Ischnoscopus  Forster. 

42.  Head  seen  from  in  front  downward  strongly  lengthened 43 

Head  seen  from  in  front  downward  not  strongly  lengthened 46 

43.  Extemo-niedian  nervure  in  hind  wings  7iot  broken 44 

Externo-median  nervure  in  hind  wings  straight,  but  broken  at  the  origin  of  the 

transverse  median  nervure (726)  Rhexineura  Foreter 

44.  Labial  palpi  strongly  lengthened;  last  joint  of  hind  tarsi  longer  than  the  third; 

ovipositor  very  long;  spiracles  of  the  second  segment  placed  slightly 

beyond  the  middle (727)  Baihypledes  Forster. 

Labial  i>alpi  Jiot  strongly  lengthened;  last  joint  of  hind  tarsi  not  longer  than  the 
third;  ovipositor  not  longer  than  half  the  length  of  the  abdomen; 
spiracles  of  second  segment  not  placed  beyond  the  middle. 

(728)  Canidia  Holmgren. 

45.  Oviposito»*  prominent  or  very  distinctly  projecting  beyond  the  tip  of  the  abdo- 

men  46 

Ovipositor  not  or  only  slightly  projecting  beyond  the  tip  of  the  abdomen,  at  the 
most  subexserted 48 
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46.  Alxlonieii  in  female  only  moderately  compressed,  not  wholly  smooth,  the  sutures 

distinct 47 

Abdomen  wholly  smooth,  the  sutures  of  segments  very  fine,  male  (female  abdo- 
men strongly  compressed,  see  p.  91 ) (684)  Angitia  Holmgren. 

47.  Face  in  female  narrower  than  the  vertex,  the  eyes  conveiiging  somewhat  ante- 

riorily  toward  the  moulh;  petiole  a  little  longer  than  the  hind 

coxae (729)  Mdoboris  Holmgren. 

Face  in  female  not  narrower  than  the  vertex,  the  eyes  not  or  very  slightly  con- 
verging anteriorly;  petiole  very  distinctly  longer  than  the  hind 
coxje. 

Stigma  wide (730)  Tranosema  Forster. 

Stigma  not  wide,  narrow. 

Postpetiole  wUhovl  lateral  carinse ( 731 )  Campoleiis  Forster. 

Postpetiole  tmth  distinct  lateral  carinse (732)  Limneria  Holmgren. 

48.  Recurrent  nervure  received  by  the  areolet  before  the  middle;  antennae  ringed 

with  white (733)  CaUidma  Forster. 

Recurrent  nervure  received  by  the  areolet  beyond  or  behind  the  middle;  anten- 
na* not  ringed  with  white,  although  sometimes  with  the  flagellum 
pale  toward  the  base 49 

49.  Last  joint  of  hind  tar^i  shorter  than  the  third;  longer  spur  of  hind  tibiae  no^  two- 

thinlH  the  length  of  the  basal  joint  of  tarsi 50 

Last  joint  of  hind  tan-i  as  long  as  the  third;  longer  spur  of  hind  tibiae  about  two- 
thirds  the  length  of  the  basal  joint  of  tarsi. 

(734)  Ilolcocremnus  Forster. 

50.  Metathorax  at  the  most  incompletely  aerolated,  with  only  the  spiracular  areas 

distinguishable  by  faint  carinae (735)  AnUadus  Forster. 

Metathorax  distinctly  or  completely  aerolated ( 736)  Ameloctonua  Forster. 

Tribe  VI.     PANISCINI. 
1900.     Ptmiscinij  Tribe  YI,  AsnME.\D,  Smith's  Insects  of  New  Jersey,  p.  582. 

This  tribe  is  here  characterized  for  the  first  time.  It  approaches 
Dearest  to  the  tribes  Mesochorini  and  the  Banchini,  FOrster  placed 
most  of  the  genera  included  in  it  among  his  family  Ophionoidoe^  a 
position  not  tenable,  since  the  second  recurrent  nervure  joins  the 
cubital  vein  heyond  the  transverse  cubitus  and  not  before  it,  as  in  all 
genuine  OjphioninL 

From  the  MeHochorlni  it  is  separated  by  the  position  of  the  spiracles 
of  the  first  abdominal  segment,  the  different  venation  of  the  front 
wings,  and  the  totally  different  genital  chai'acters  of  the  males. 

The  chara<:lers  made  use  of  in  my  table  of  tribes  ought  to  readily 
distinguish  these  insects,  but  other  characters  not  mentioned  there  are 
the  different  facies  of  the  head,  the  larger  eyes,  which  are  subemar- 
ginate  or  sinuate  within,  not  distinctly  entire,  and  the  larger  and  more 
prominent  ocelli. 

Six  genera  have  been  placed  in  it,  separable  as  follows: 

TABLE  OF  GENERA. 

Front  wings  wUh  an  areolet -, 2 

Front  wings  without  an  areolet. 

Scutellum   convex,   not  margined  laterally  except  at  sides  anteriorly  or 

basally (737)  Opheltoideus  Ashmead. 

Type,  Opheltoideiis  johimni  AshmeBd,  manuscript 
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2.  Scutellum  more  or  less  margined  laterally;  cheeks  and  temples  not  broad 3 

Scutellum  not  margined;  cheeks  and  temples  broad;  second  recurrent  nervare 

joining  the  areolet  beyond  its  middle (738)  OpheUes  Holmgren. 

3.  Transverse  median  nervure  in  hind  wings  broken  o^re  the  middle;  teeth  of 

mandibles  of  an  unequal  length ;  clypeus  separated 4 

Transverse  median  nervure  in  hind  wings  broken  below  the  middle;  spiracles  of 
first  abdominal  segment  placed  at  or  a  little  behind  the  middle;  abdo- 
men subcompressed;  teeth  of  mandibles  equal;  clypeus  not  separated. 

(739)  Cidaphtis  Forster. 

4.  Upper  tooth  of  mandibles  longer  than  the  lower;  metathoracic  spiracles  elon- 

gate or  linear;  scape  at  apex  deeply  emarginate;  second  abscisBa  of 
radius  curved  at  base. 

Submedian  cell  longer  than  the  median,  the  transverse  median  nervure 
uniting  with  the  median  vein  beyond  the  origin  of  the  basal  nervure; 
disco-cubital  nervure  broken  by  a  stump  of  a  vein,  or  at  least  with  a 
trace  of  one,  rarely  without ( 740)  Panittaut  Gravenhorst 

Submedian  and  median  cells  equal  or  very  nearly,  the  transverse  median 
nervure  most  frequently  interstitial  with  the  Iwisal  nervure;  disco- 
cubital  nervure  not  broken  by  a  stump  of  a  vein. 

(741)  Parabates  Forster=Para6a/t«  Thomsoo. 

Upper  tooth  of  mandibles  shorter  than  the  lower;  metathoracic  spiracles  round; 

scape  at  apex  only  slightly  emarginate;  second  al)6cissa  of  radius  straight, 

not  curve<l  at  base t  ( 742)  AftKiirt^ts  Holmgren. 

Tribe  VII.     BANCHINI. 

1868.  Banchoklx,  Family  9,  F5rster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  pp. 

141  and  157. 
1894.  Banchini,  Tribe  IX,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1900.  Banchim\  Tribe  VII,  Ashmead,  Smith's  Insects  of  New  Jersey,  p:  582. 

The  insects  falling  in  this  tribe,  so  far  as  the  position  of  the  spiracles 
of  the  first  abdominal  segment  is  concerned,  agree  with  the  Panisc-ini^ 
but  may  be  readily  separated  by  the  differences  noted  in  my  table  of 
tribes:  The  sessile  abdomen,  the  venation  of  the  front  wings,  the 
straight  second  abscissa  of  the  radius,  which  is  never  strongly  curved 
at  its  origin,  and  by  the  absence  of  the  parapsidal  furrows. 

To  this  tribe  I  have  ventured  to  remove  the  genus  Lapton-  Nees, 
placed  by  European  authorities  with  the  Pimplini^  since  it  clearly 
l^elongs  here  and  no  where  else. 

Rhynchdbanchics  Kriechbaumer  is  placed  here  doubtfully,  as  a  syno- 
nym of  Semnophrys  FSrster,  from  the  description  alone. 

The  thirteen  genera  belonging  to  the  tribe  are  separable  as  follows: 

TABLE  OF  GENERA. 

Front  wings  with  an  areolet 4 

Front  wings  ivithout  an  areolet. 

Transverse  cubitus  present 3 

Transverse  cubitus  wanting 2 

2.  Abdomen  compressed  at  the  sides;  disco-cubital  nervure  angularly  broken. 

(743)  TVopiate*  Gravenhorst 

Abdomen  not  compressed  at  the  sides;   disco-cubital  nervure  not  angularly 

broken (744)  Ithagems  Forster. 
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3.  Abdomen  suboom pressed  at  apex,  the  ovipositor  subexserted;  disco-cabital 

nervttre  not  broken  by  a  stump  of  a  vein. 
Transverse  median  nervnre  not  interstitial,  the  median  cell  longer  than  the 
submedian ;  mouth  parts  lengthened ( 745 )  Lapton  Neee. 

4.  Disco-cubital  nervure  not  angularly  broken,  without  a  stump  of  a  vein 6 

Disco-cubital  ner\nire  angularly  broken,  toith  a  stump  of  a  vein,  or  at  least  a 

trace  of  one 5 

5.  Metathorax  wiihoul  a  distinctly  separated  petiolar  area;  mesonotum  not  trilobed. 

Head  very  broad,  the  forehead  with  a  horn  between  the  antennae. 

(746)  Semnophrys  Ybrster.  ?  =  Rhynchobanchus  Kreichbaumer. 
Head  not  very  broad,  the  forehead  normal,  without  a  horn. 

(747)  Exetasies  GrAvenhonsL 

6.  Areolet  sessile;  mouth  parts  normal 7 

Areolet  petiolate;  mouth  parts  abnormal,  the  labium  very  elongate,  forked  at 

apex 11 

7.  Mesonotum  without  parapsidal  furrows,  the  metathorax  vnthout  a  distinctly  sep- 

arated petiolar  area 8 

Mesonotum  wUk  parapsidal  furrows,  the  metathorax  tmth  a  large,  distinctly  sep- 
arated petiolar  area;  second  recurrent  nervure  joining  the  areolet 
at  its  hind  angle;  clypeus  narrow,  transverse;  ovipositor  prominent. 

(748)  Xenochesis  Forster. 

8.  Areolet  quadrangular. 

Last  joint  of  maxillary  palpi  normal 9 

Last  joint  of  maxillary  palpi  abnormal,  knobbed;  scutellum  ending  in  a 
spine (749)  Corynephanes  Wesmael. 

9.  Alxlomen  toward  apex  gradually  acuminate,  or  pointed,  with  oblique  furrows 

on  s^^ents  2  and  3 10 

Abdomen  toward  apex  more  or  less  compressed  and  widened  ventrally;  no 
oblique  furrows  on  segments  2  and  3. 
Head  normal,  the  labrum  not  elongate;  claws  in  female  pectinate. 
Scutellum  at  apex  armed  with  a  thorn.  .(750)  ddapkurus  Forster. 
Scutellum  simple,  unarmed (751)  Banchus  Gravenhorst. 

10.  Claws  in  female  with  one  or  two  teeth  near  the  base .  (752)  Ceratosoma  Cresson. 

11.  Mesonotum  withotU  parapsidal  furrows;  transverse  median  nervure  in  front 

wings  Tiot  interstitial,  the  submedian  cell  slightly  longer  than  the 

median ( 753 )  Agaihobanchus  Ashmead,  new  genus. 

(Type,  Banchus  xquatus  Say.) 

Mesonotum  iviih  parapsidal  furrows;  transverse  median  nervure  in  front  wings 

interstitial  with  the  basal  nervure (754)  AgaihiUa  Westwood, 

Tribe  VIII.     MESOCHORINI. 

1868.  MeBochoroidse,  Family  20,  F^rstrr,  Verb.  d.  naturh.    Ver.  pr.  Rheinl., 

XXV,  pp.  143  and  170. 
1892.  Mesochorinif  Tribe,  Ashmkad,  Ent  News,  IIJ,  p.  106. 
1894.  Mesochorinij  Tribe  X,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1900.  Mesochorinij  Tribe  VIII,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  583. 

The  position  of  this  tribe  is  somewhat  uncertain.  It  comes  evi- 
dently nearest  to  the  Pomisdni^  although  it  is  placed  here  after  the 
jBanchini. 

The  abdomen  is  distinctly  petiolate  and  the  tribe  is  at  once  sepa- 
rated from  both  of  the  above-mentioned  tribes  by  the  position  of  the 
Proc.  N.  M.  vol.  xxiii 7 
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spiracles  of  the  tirst  abdominal  segment,  which  are  situated  at  or 
heyand  the  middle,  never  hefore  the  middle,  and  by  the  rather  larg« 
rhomboidal  areolet  of  the  front  wings. 

The  abdomen  in  the  males  terminates  in  two  long,  slender  spines,  ft 
character  found  in  no  other  tribe. 

Only  three  genera  are  known,  and  all  have  been  found  in  our  fauna. 

TABLE  OP  GENERA. 

Vertex  of  head  not  narrowed,  the  lateral  ocelli  distant  from  the  margin  of  the  eye.  2 
Vertex  of  head  narrowed,  the  ocelli  large,  the  lateral  close  to  the  margin  of  the  eye. 

Claws  pectinate (755)  Plesiophthalmus  Forster. 

2.  Claws  pectinate;  first  abdominal  Begment  imth  lateral  carinas  extending  backwanl 
from  the  spiracles;  transverse  median  nervure  in  hind  wings  broken. 

(756)  AstiphromTtia  Forster. 
Claws  simple;  first  abdominal  segment  tmihoul  lateral  carinas  from  the  spizBcle^; 
transverse  median  nervure  in  hind  wings  not  broken. 

(757)  Mesochorus  Gravenhorst 

Tribe  IX.     PORIZONINI. 

1868.  Porizanoidx,  Family  3,  FOroter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  141  and  147. 
1894.  Porizoniniy  Tribe  III,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1900.  Porizoniniy  Tribe  IX,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  588. 

With  this  tribe  begins  a  series  of  tribes  easily  separated  from  those 
previously  defined  by  the  shape  of  the  stigma,  which  is  large  and 
broad,  either  triangular  or  ovate,  but  never  narrow-lanceolate, 
although  otherwise  approaching  nearest  to,  or  showing  affinities  with, 
the  Anomaliiii  and  the  CarnpopleginL 

Dr.  Forster  called  these  tribes  families  and  separated  them  upon  very 
slight  characters.  For  example,  the  tribe  Porizcmini  was  separated 
from  the  three  which  follow  by  the  middle  vein  in  the  hind  wings 
being  wanting  or  oblitei'ated  at  its  base  or  origin,  while  the  bassal 
nervure  is  distinctly  thickened  at  its  apex  or  where  it  unites  with  the 
costa  or  parastigma. 

In  our  fauna  are  several  species  described  under  the  genus  Cremm- 
tti8^  with  the  above  chai*acters,  and  which  evidently  belong  to  FOrster  "s 
genus  TemeliK^ha,  in  this  tribe. 

The  genus  Ch^thopelma  Taschenberg,  placed  by  European  authorities 
in  the  tribe  Ilmnltdini^  is  evidently  identical  with  Proedi^us  FOrster, 
and  is  placed  here  on  account  of  the  position  of  the  spiracles  of  the 
first  abdominal  segment. 

Nineteen  genera  have  been  recognized  in  this  tribe  and  ai*e  tabulated 

below: 

table  of  genbra. 

First  abdominal  segment  with  the  spiracles  normal,  no^  prominent 2 

First  abdominal  segment  with  the  spiracles  very  prominent. . .  (758)  Probles  Forster. 

2.  Spiracles  of  first  alxiominal  segment  placed  behind  the  middle,  the  abilominal 

segments  not  of  an  equal  width  throughout t 
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Spiracles  of  the  first  alxlominal  segment  placed  before  the  middle,  the  aUloininal 
segments  of  an  equal  width  throughout,  or  nearly. 

(759)  Ortkopdma  TBschenherg= Proedrus  Forster. 

3.  Hind  tarsi  much  lengthened,  the  basal  joint  shorter  than  the  two  following 

united;  all  femora  and  tibiae  swollen 4 

Hind  tarsi  not  much  lengthened,  the  basal  joint  somewhat  longer  than  the  two 
following  united ;  7Wt  all  the  femora  and  tibiae  swollen 5 

4.  Hind  tibise  hardly  as  long  as  the  basal  joint  of  tarsi  or  clearly  shorter. 

(760)  BarycTiemis  Forster. 
Hind  tibise  fully  as  long  or  longer  than  the  basal  joint  of  tarsi. 

(761)  Ponzon  Gravenhorst. 

5.  Frons  not  narrowed;  eyes  sometimes  large,  but  not  semiglobose 6 

Frons  narrowed;  eyes  very  large,  semi-globose. 

Metathoracic  spiracles  placed  somewhat  far  from  the  metapleura. 

(762)  AUophrys  FoTBter, 

6.  Second  disooidal  cell  entirely  or  almost  entirely  closed  at  apex 7 

Second  discoidal  cell,  by  a  break  in  the  transverse  nervure,  quite  open  at  apex. 

Discoidal  transverse  nervure  wanting (763)  Sathropterus  Forster. 

IHscoidal  trans\'erse  nervure  present ( 764 )  AneucUs  Forster. 

7-  Hind  femora  and  tibiae  not  thickened;  metathorax  with  the  petiolar  area,  if 

present,  loTiger  than  half  the  length  of  the  metanotum 8 

Hind  fejnora  and  tibiae  somewhat  thickened;  metathorax  long,  with  the 
petiolar  area  shorter  than  half  the  length  of  the  metanotum. 

(765)  Leptopygus  Forster. 

8.  Metanotum  areolated 9 

Metanotum  jwt  areolated,  rugose  or  rugulose (766)  Gonolochtis  Forster. 

9.  Metathoracic  spiracles  very  close  to  the  pleural  carina 10 

Metathoracic  spiracles  somewhat  distant  from  the  pleural  carina. 

Maxillary  palpi  abnormally  lengthened,  extending  nearly  to  the  middle 

coxae (767)  Dolichopselephus  Ashmead. 

Maxillary  palpi  normal;  metanotum  long (768)   Temdxicha  Forster. 

10.  Mesonotum  wUh  deep  parapsidal  furrows;  carinas  inclosing  the  petiolar  area 

very  sharp 11 

Meeonotum  tmthout  pariapsidal  furrows 12 

11.  Antenme  stout,  25-jointed,  joints  14  to  20  wider  than  long;  cubital  tran^jverse 

nervure  in  hind  wings  a  little  longer  than  the  first  abscissa  of  the  median 

vein ;  ovipositor  very  short ( 769)  Epistathinus  Forster. 

Antennae  not  stout,  31-jointed,  the  penultimate  joint  wider  than  long;  cubital 
transverse  nervure  in  hind  wings  shorter  than  the  first  abpcinsa  of  the 
median  vein;  ovipositor  longer  than  the  abdomen. 

(770)  Dlaparsis  Forster. 

12-  Antennae  shortened,  20-jointed  or  less 13 

Antennae  lengthened,  more  than  20-jointed (771)  Thersllochus  Holmgren. 

13.  Maxillary  palpi  not  unusually  long 14 

>Iaxillary  palpi  very  long ( 772 )  Ileterocola  Forster. 

14.  Metanotum  with  the  median  lateral  areas  not  smooth 15 

Metanotum  with  the  median  lateral  areas  smooth (773)  Ischnobatis  Forster. 

16.  Antennae  more  than  13-jointed 16 

Antennae  13-jointed  or  less (774)  Phradis  Forster. 

16.  Antennae  stout,  the  last  joint  longer  than  the  two  preceding  joints  united. 

( 775 )  Eulom us  Forster. 
Antennae  not  especially  stout. 

Stigma  wide;  base  of  discoidal  cell  longer  than  the  apex  of  the  second  dis- 
coidal cell;  hind  wings  with  the  first  abscissa  of  radius  much  longer 
than  the  cubital  tran verse  nervure (776)  Imrgus  Forster. 
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Stigma  rather  narrow ;  Imw  of  discoidal  c*ell  no^  or  hanlly  longer  than  the 
apex  of  the  second  discoidal  cell;  hind  wings  with  the  first  ah«K^issa  of 
radius  as  long  or  somewhat  longer  than  the  cubital  transverse  nerviire. 

(777)  AHreniM  Forster. 

Tribe  X.     PRISTOMERINI. 

1868.  PriMomeroicLr,  Family  4,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  pp.  141 

and  149. 
1894.  Prislomerini,  Tribe  IV,  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1900.  Pn«tomerinx,  Tril)e  X,  Ash  mead.  Smith's  Insects  of  New  Jersey,  p.  584. 

This  tribe  diflfers  from  the  foregoing  b}^  having  the  middle  vein  in 
the  hind  wingH  dlntljict^  entire,  iiot  obliterated  toward  the  base.  In 
this  character  it  agrees  with  the  Cremastlni  and  the  PlectiHcini^  but  is 
separated  from  both  by  the  hind  femora  lieing  armed  with  a  strong 
tooth  beneath,  a  little  beyond  the  middle  or  toward  their  apices. 

Only  two  genera  have  been  recognized,  one  being  characterized 
here  for  the  first  time,  as  follows: 

TABLE  OP  GEN'ERA. 

Metanotam  completely  areoiated,  the  median  and  the  petiolar  areas  always  separated; 
stigma  largre,  wide;  areolet  wanting. 

Hind  femora  considerably  swollen,  with  a  large  tooth  beneath  a  little  beyond 
the  middle,  followed  by  some  small  or  minute  teeth;  metanotum  with  the 
areola  hexagonal;  transverse  median  nervure  in  hind  wings  slightly  angu- 
larly broken  below  the  middle ( 778)  Prisfomerus  Holmgren. 

Hind  femora  scarcely  swollen,  with  a  tooth  l)eneath  near  the  ajiex;  metanotum 
with  the  areola  pentagonal;   transverse  median  nervure  in  hind   wings 

straight,  not  broken ( 779)  I^iMomeridia  Ashmead,  new  genn«. 

(Type,  Porizon  agUis  Creason.) 

Tribe  XI.     CREMASTINI. 

1868.   CremastoidaTy  Family  5,  Forstkr,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

pp.  141  and  149. 
1887.   Cremastlna,  Tribus,  Thomson,  Opus.  Ent,  XI,  p.  1048. 
1894.   (\cmaMim,  Tri]>e  V,  Asiimead,  Proc.  Ent.  Soc.  Wash. ,  III,  p.  277. 
1900.   (WmoHtinny  Tri])e  XI,  Ashmead,  Smith's  Insects  of  New  Jersey,  p. 584. 

Differs  from  the  Prlatonierhil  in  having  simple,  unarmed  hind 
femora,  and  from  the  Plectiacin!^  in  the  character  of  the  head,  which 
is  larger,  b}'  the  olypeuH  l)eing  neither  convex  nor  compressed  from 
the  sides,  and  by  the  normally  formed  hind  tibiae. 

Most  of  th6  species  placed  in  our  lists  under  the  genus  Oremastiut 
do  not  belong  to  it,  but  should  be  placed  in  the  genus  TemelucJui 
FOrster,  in  the  tribe  Fcyrizmiinl.  I 

Only  two  genera  have  been  recognized,  as  follows: 

TABLE   OF   GENERA. 

Head  not  wider  than  the  thorax;  clypeua  distinctly  separated  from  the  face;  radius 
originating  from  the  middle  of  the  stigma (780)  Oremastua  GravenhorBt 

Head  wider  than  the  thorax;  clypeus  separated  from  the  face  at  the  sides  only;  radius 
originating  from  behind  the  middle  of  the  stigma.. (781)  Demophoraa  ThomsxHi. 


Digitized  by  VjOOQ IC 


IW.1206.  ICHNEUMON  FLIES--ASIIMEAD.  101 


Tribe  XII.     PLECTISCINI. 

1868.  FiecHscaidas,  Family  22,  FttROTER,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,XXV, 

pp.  K3  and  170. 
1871.  Ptediscoida:  Forstek,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXVII,  p.  71. 
1888.  Plectucina,  Tribus,  Thomson,  Opus.  Ent,  XII,  p.  1170. 
1894.  FUctUcini,  Tribe  XI,  Ashmead,  Ptoc.  Ent.  Soc.  Wash.,  Ill,  p.  277. 
1897.  Flediscini,  Tribe,  Davis,  Trans.  Am.  Ent.  Soc,  XXIV,  p.  240. 
1900.  FUctiscini,  Tribe  XII,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  585. 

Thi8  tribe,  as  at  present  defined^  is  scarcely  a  natural  minor  group, 
since  it  comprises  several  discordant  genera,  with  affinities  allying 
them  to  genera  in  the  Cn/pthue,  the  T7*i/p/ia7ihue,  and  the  PimpUnw. 
Davis,  without  stating  his  reasons  for  so  doing,  placed  the  group  with 
the  Tryphonince,  This  is  clearly  an  unnatural  position  for  the 
majority  of  the  genera,  the  only  genus  which  could  lie  removed  to 
that  group  being  Pammicra  FOrster,  and  I  have  tabulated  that  with 
the  tribe  Tryphanini,  To  me  this  tribe,  as  at  present  defined,  comes 
nearest  to  the  Porizaninl^  and  is  here  placed  at  the  end  of  the  Ophionid 
series  as  less,  liable  to  create  a  disturbing  element  in  the  present 
arrangement  of  the  subfamilies  and  tribes  than  if  placed  elsewhere. 

Thirty-one  genera  are  placed  in  this  tribe,  separable  as  follows: 

TABLE  OP  GENERA. 

Labnim  not  or  scarcely  exserted 4 

Labnim  more  or  less  widely  exserted. 

Metanotom  uithout  areas ,  2 

Metanotnm  wUh  areas,  or  at  least  always  with  an  areola 3 

2.  Front  wings  uithotU  an  areolet ( 782 )  A dclognaihus  Holmgren. 

Front  wings  \pith  an  areolet ( 783)  Sirm^ma  Fiirater. 

3.  LabTum  at  apex  deeply  emarginate;  areolet  in  front  wings  absent \  abdominal  seg- 

ments two  and  three,  quite  smooth ( 784)  Notomeris  Forster. 

I^ibnim  at  apex  not  emai]ginate;  areolet  in  front  wings  presnit;  abdominal  seg- 
ments two  and  three,  not  smooth (785)  Cneinischys  Forster. 

4.  Ovipositor  most  frequently  prominent,  not  hook-like,  curved  at  apex 5 

Ovipositor  not  prominent,  but  hook-like,  curved  at  apex. 

Front  wings  tviihout  an  areolet ( 786)  GrifjyornUrns  Kuthe. 

Front  wings  with  an  areolet (787)  Campothreptua  Forster. 

5.  Front  wings  with  an  areolet 6 

Front  wings  mlhout  an  areolet ".  12 

6.  Head  with  the  vertex  not  especially  broad,  the  cheeks  not  buccate;  areolet  not 

transverse 7 

Head  with  the  vertex  broad,  the  cheeks  buccate;  areolet  transverse,  broadly 
seesile (788)  Macrovhasmun  Thomson. 

7.  Face  not  narrowed  toward  the  mouth 8 

Face  narrowed  toward  the  mouth. 

Clypeus  convex,  separated  from  the  face  by  a  faint  furrow. 

(789)  (htGHteuus  Forster. 
Clypeus  almost  fiat  or  very  feebly  convex ( 790)  Symphcis  Forster. 

8.  Metanotum  areolated -.9 

Metanotam  not  areolated (791 )  Aperileptus  Forster. 
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9.  Clypeus  convex  and  at  the  sides  anteriorly  more  or  less  compressed 11 

Clyi:)eu8  quite  flat. 

Cheeks  separated  from  the  face  by  a  deep  furrow;  metanotum  with  3  or  5 

areas 10 

Cheeks  not  separated  from  the  face  by  a  deep  furrow ;  metanotum  with  6 
areas;  antennse  ending  in  a  club (792)  Holomeristug  Forster. 

10.  Clypeus  transverse;  metanotum  with  3  areas  at  base (793)  Entypoma  Forster. 

Clyi)eu8  subrhomboidal;  metanotum  with  5  areas  at  base. 

(794)  Blapticw  Forster. 

11.  Face  separated  from  the  clypeus  by  quite  a  broad  sharp  furrow,  but  without  a 

transverse  furrow,  the  clypeus  very  small,  striate,  much  compressed  from 

the  sides,  with  lai^e  lateral  foveae (795)  Dialipsis  Forster. 

Face  separated  from  the  clypeus  by  a  transverse  furrow. 

Alxlomen  distinctly,  longly  petiolate  and  compressed  toward  apex,  the 
petiole  and  second  segment  basally  finely  rugulose  or  coriaceous;  face 
smooth,  polished,  not  tubercular (796)  PUdiscus  GravenhorsL 

Abdomen  subset^ile,  depressed,  polished,  in  outline  oval;  face  punctate  and 
medially  tubercular (797)  CyrtocerUrus  Provancher. 

12.  First  joint  of  the  flagellum  as  long  as  or  longer  than  the  second 13 

First  joint  of  the  flagellum  shorter  than  the  second. 

Second  flagellar  joint  in  male  emarginate (798)  Miomeris  Forster. 

Second  flagellar  joint  in  male  simple (799)  Anigeres  Forster. 

13.  Flagellar  joints  5-7,  in  male  strongly  emarginate;  metathorax  at  apex  perpen- 

dicularly truncate;  hind  coxa*  granulated. 

(800)  Ilelecles  Haliday  =  Idioxenus  Forster. 
Flagellar  joints  5-7  in  male  not  emarginate;  metathorax  in  female  not  truncate 
posteriorly;  hind  coxai  not  granulated. 
Metanotum  not  separated  into  two  divisions  by  an  impressed  cross  line 

Ixjfore  the  middle 14 

Metanotum  separated  into  two  divisions  by  an  impressed  cross  line  !)efore 
the  middle (801)  2)ico/t«  Forster. 

14.  Vertex  not  separated  from  the  occiput  by  a  transverse  ridge,   open  at  the 

middle 15 

Vertex  seimrated  from  the  occiput  by  a  transverse  ridge 16 

15.  Stigma  broad;  third  flagellar  joint  emarginate (802)  Apoclima  Forster. 

Stigma  narrow;  third  flagellar  joint  simple (803)  AieleiUe  Forster. 

16.  Stigma  ntd  narrow 17 

Stigma  very  narrow (804)  Polyaulon  Forster. 

17.  Metanotum  at  ba«e  distinctly  areolated '. 19 

Metanotum  at  base  not  distinctly  and  regularly  areolated. 

Antennae  30-jointed  or  more 18 

Antennae  less  than  30-jointed (805)  Hemiphanea  Forster. 

18.  Abdomen  very  strongly  compresses!  from  the  fourth  segment 

(806)  Myriartkus  Forster. 
Abdomen  flat,  7iot  comj)reHsed  from  the  sides,  but  spatulate. 

(807)  Megaslylus  Schiodte. 

19.  Last  tarsal  joint  normal 20 

ijist  tarsal  joint  very  much  thickened (808)  Symphylus  Forster. 

20.  Transverse  median  nervure  in  hind  wings  distinctly  broken 21 

Transverse  median  nervure  in  hind  wings  not  broken. 

First  flagellar  joint  longer  than  the  second;  ovipositor  projecting  beyond 
the  tip  of  alxlomen (809)  Eusterinx  Forster. 

Firyt  flagellar  joint  equal  to  the  second  or  very  slightly  shorter;  ovipoeitor 
not  projecting  beyond  the  tip  of  abdomen... (810)  Panlisarthrus  Forster. 
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21.  First  abscissa  of  the  radius  quite  straight,  forming  with  the  secoiui  a  sharp 
angle;  transverse  median  nervure  in  hind  wings  broken,  with  a  distinct 

proceas.  .• (811)  Entelechia  Forster. 

First  abscissa  of  the  radius  distinctly  curved  and  not  forming  a  sharp  angle  with 
the  second;  transverse  median  nervure  in  hind  wings  broken,  without  a 
process. 

Hind  femora  and  tibia)  thickened;  external  median  area  prominently 
toothe<l (812)  Onalhochorisis  Forster. 

Hind  femora  and  tibiae  not  thickened;  external  median  area  not  promi- 
nently toothed (813)  Froditus  Forster. 

Family  XXVII.     ALYSUDiE. 

1811.  Ichneumanides  adscxti  Nees  (part)  Der  Ges.  naturf.  Fr.  z.  Berl.  Mag.,  V,  p.  3. 

1815.  Alygiada  Leach,  Edinb.  Encyclop.,  IX,  p.  143. 

1835.  £ro(7o7i//'«  Wesmael,  Nouv.  M^m.  Acad.  Sci.  Brux.,  IX,  p.  11. 

1838.  Braconxdsej  Family  4  (part),  Halfday,  Ent.  Mag.,  V,  p.  4. 

1839.  Ichneumonid«y  Family  6  (part),  Haliday,  Hym.  Synop.,  p.  ii. 

1887.  ExodonteSf  Div.  V,  Cresson,  Syn.  Hym.  North  America,  p.  62. 

1888.  Exodontes  Marshall,  Species  Hym.  des  Braoonides,  I,  p.  67. 

1900.  Alymdse,  Family  LXXVII,  Ashmead,  Smith's  Insects  of  New  Jersey,  p. 
585. 

This  family  is  composed  of  a  great  number  of  minute,  or  at  least 
h^mall-sized,  ichneumon  flies  that  attack  almost  exclusively  the  larvsB 
of  Dipterous  insects. 

It  has  been  treated  by  most  authorities  as  a  group,  or  two  groups, 
in  the  family  Braconidce^  with  which  the  majority  of  the  species  agree 
in  their  venational  character — the  front  wings  being  without  a  costal 
cell  and  having  but  a  single  recurrent  nervure,  the  first. 

In  1894 1,  however,  described  my  genus  Lysioijuiatlui^  an  insect  agree- 
ing closely  with  the  Alysiinm  in  its  cephalic,  mandibular,  and  other 
characters,  but  differing  from  all  known  genera  in  that  group  by  hav- 
ing two  distinct  recurrent  nervures.  This  discovery  upset  the  division 
between  the  IchneumonidcB  and  the  Braconidce^  based  upon  the  num- 
ber of  the  recurrent  nervures,  and  I  am  therefore  of  the  opinion  that  the 
AlysiincB^  DacnimncB^  and  the  Lysiognathince  should  be  treated  as  a 
distinct  family  from  the  Ichneumonidw  and  the  Braconidw^  since  the 
family  is  readily  distinguished  from  both  by  the  peculiar  attachment 
of  the  mandibles. 

The  three  subfamilies  noted  may  be  sepamted  as  follows: 

table  of  subfamilies. 

Front  wings  with  only  one  recurrent  nervure 2 

Front  wings  with  two  recurrent  nervures Subfamily  I.  LvsiOGNATniNiE. 

2.  Front  wings  with  three  cubital  cells,  or  if  with  two  only  iY\Q  first  transverse  cubi- 
tus is  wanting;  apterous  forms  occasionally Subfamily  i  I.  ALvsiiNiE. 

Front  wings  with  two  cubital  cells,  the  second  transverse  cubitus  wanting,  the 
first  transverse  cubitus  always  present;  no  apterous  forms. 

Subfamily  111.  dacnusina. 
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Subfamily  I.     LYSIOGNATHINiE. 

1805.  LynognaUiinx,  Subfamily  I,  Proc.  Ent  Soc.  Wash.,  Ill,  p.  277. 

This  subfamily  is  separated  from  the  AlysiincB,  with  which  it  agrees 

in  having  three  cubital  cells,  by  having  Piw  distinct  recun*ent  nervures* 

It  is  represented  at  present  by  a  single  genus  distinguished  as  follows: 

Head  subquadrate,  seen  from  in  front  wider  than  long,  the  vertex  bilobed;  clypens 
narrowly  transverse;  mandibles  widely  separated,  bidentateat  apex,  and  spread- 
ing wide  open  as  in  Alysia;  abdomen  sessile,  in  outline  oblong-oval,  suboom- 
pressed  at  apex  and  ending  in  a  prominent  ovipositor;  second  cubital  cell  in 
front  wings  small,  oblique,  subrhomboidal,  similar  to  the  areolet  in  Pimpla. 

(814)  Lysiognaiha  Ashmead. 

Subfamily  II.     ALYSIIN^. 

1862.  AlysioidXf  Family  25,  FOrstrr,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  229  and  263. 
1885.  AlysiidesMAitsiiALL,  Tr.  Ent.  Soc.  Lond.,  p.  11. 

1887.  Alysiinse  Cresson,  Syn.  Hym.  North  America,  p.  62. 

1888.  AlymcUe  Marshall,  Species  des  Hym.  des  Braconides,  I,  p.  67. 

1900.  Alysiinse,  Subfamily  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  585. 

The  wings  in  this  tribe  have  only  one  recurrent  nervure  and  three 
cubital  cells,  the  latter  being  the  only  character  to  distinguish  it  from 
the  DacntisincB,     In  it  are  included  all  wingless  or  subapterous  fomis. 

Two  minor  groups  or  tribes  have  been  recognized,  distinguished  \>y 
venational  characters,  as  follows: 

table  of  tribes. 

Winged  forms 2 

Wingless  foniis Tribe  II.  Alueiki 

2.  Front  wings  with  a  large,  distinct  stigma,  which  is  triangular,  oval,  or  subo\^te, 
never  linear  or  narrowly  lanceolate;  hind  wings  with  a  recurrent  nervure^ 

and  also  most  frequently  with  a  radius Tribe  I.  Alysiixi. 

Front  wings  witli  the  stigma  linear  or  narrowly  lanceolate,  never  broad;  hind 
wings  without  a  recurrent  nervure  and  usually  vnihoiU  a  radius. 

Tribe  II.  Allgeni. 
Tribe  I.     ALYSIINI. 

In  this  tribe  are  placed  all  winged  fonns  having  a  large,  distinct, 
triangular,  oval,  or  subovate  stigma,  never  with  a  linear  or  narrowly- 
lanceolate  stigma,  and  always  having  a  more  or  less  distinct  I'ecurrent 
nervure  in  the  hind  wings. 

Twenty-seven  genera,  with  these  chai-acters,  are  tabulated  below: 

TABLE  OF  GENERA. 

Second  abscissa  of  radius  shorter  than  the  first  transverse  cubitus,  very  rarely  as  long 

or  a  little  longer 2 

Second  abscissa  of  radius  mtich  longer  than  the  first  transverse  cubitus 13 

2.  Second  transverse  cubitus  always  distinct 3 

Second  transverse  cubitus  incomplete  or  subobsolete. 

(S16)  AsyrUactus  Marshall. 
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3.  Second  alxlominal  segment  ^vith  a  distinct  transverse  impressed  line,  usually 

indicated  by  a  difference  in  the  sculpture,  whereby  the  s^ment  is  sepa- 
rated into  two  divisions 4 

Second  abdominal  segment  tmthout  a  transverse  impressed  line 5 

4.  Recurrent  nervure  received  by  the  first  cubital  cell;  stigma  large  oval,  the 

radius  originating  fropi  beyond  its  middle;  third  and  following  abdomi- 

-   nal  segments  distinctly  separated (816)  Trachyum  Ruthe. 

Recurrent  nervure  received  by  the  second  cubital  cell;  second  discoidal  cell 
not  completely  closed  at  apex;  third  and  following  segments  closely 
united,  indistinctly  separated (81 7 )  Symphanes  Forster. 

5.  Recurrent  nervure  received  by  the  second  cubital  cell 6 

Recurrent  nervure  intergtitial  or  received  by  the  first  cubital  cell 8 

6.  Second  discoidal  cell  completely  closed 7 

Second  discoidal  cell  open  at  apex;  first  }oint  of  the  flagellum  longer  than  the 

second (818)  Peniapleura  Forster. 

7.  Radius  originating  from  before  the  middle  of  the  stigma. 

(819)  Hypostropha  Forster. 

Radius  originating  from  the  middle  of  the  stigma;  first  and  second  joints  of 
fiagellum  subequal;  subdiscoidal  nervure  originating  from  or  a  little 
above  the  middle  of  the  discoidal  nervure ( 820)  Epidista  Forster. 

Radius  originating  from  beyond  the  middle  of  the  stigma;  subdiscoidal  nervure 
interstitial (821 )  Goniarcha  Forster. 

8.  Radius  originating  from  beyond  the  middle  of  the  stigmn 9 

Radius  originating  from  before  the  middle  of  the  stigma.  (822)  Tanycarpa  Forster. 

9.  Biacoidal  nervure  oblique  or  angulate,  the  subdiscoidal   nervure  not  inter- 

stitial   10 

Discoidal  nervure  straight,  the  subdiscoidal  nervure  iniersiUial  or  nearly; 
spiracles  of  metathorax  small,  round ( 823)  Oratospila  Forster. 

10.  .Spiracles  of  metathorax  very  small,  punctiform . .' 11 

Spiracles  of  metathorax  very  large (824)  Alysia  Latreille. 

11.  First  joint  of  the  fiagellum  somewhat  longer  than  the  second 12 

First  joint  of  the  flagellum  distinctly  shorter  than  the  second. 

Scutellum  conical,  the  postscutellum  armed  with  a  spine  or  tubercle;  wings 
maculate,  the  second  cubital  cell  narrow. 

(825)  Hoplitalysia  Ashmead,  new  genus. 

(Type,  HoplUahjsia  slosfsome  Ashmead,  manuscript. 

Scutellum  at  the  most  convex;  wings  not  maculate,  the  second  cubital  cell 

normal (826)  Idiasla  Forster, 

12.  Recurrent  nervure  interstitial (827 )  Anarcha  Forster. 

Recurrent  nervure  received  by  the  first  cubital  cell (828)  Strophsea  Forster. 

13.  First  joint  of  the  flagellum  scarcely  so  long  as  the  second  or  clearly  shorter. .  16 
First  joint  of  the  flagellum  always  somewhat  longer  than  the  second. 

Second  discoidal  cell  present 14 

Second  discoidal  cell  absent (829)  Opisendra  Forster. 

14.  Stigma  not  unusually  thickened 15 

Stigma  very  large  and  unusually  thickened,  the  recurrent  nervure  received  by 

the  second  cubital  cell. 
Abdomen  with  three  segments,  as  in  (Enone  Ilaliday,  the  second  the  largest; 

marginal  (^11  not  quite  extending  to  tip  of  wing;  second  discoidal  cell 

open  at  lower  apical  angle (830)  (EnonogaMra  Ashmead,  new  genus. 

(Type,  Mesocrinn  microrhopalse  Ashmead. 
Abdomen  with  the  normal  number  of  pegmenta;  marginal  cell  extending  to 

tip  of  wing (831)  Prosapha  Forster. 
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15.  Radius  originating  ftffore  tiie  middle  of  tlio  Htignia. 

Recurrent  nervure  received  by  the  first  cubital  cell. .  (882)  AcrobeUi  Forster. 
Recurrent  nervure  received  by  the  second  cubital  cell. 

(8a3)  OrthoMigma  Ratzeburg. 
Radius  originating  at  or  a  little  iM^.yond  the  middle  of  the  stigma. 

(834)  Mewcrina  Forster. 

16.  Marginal  cell  closed  before  the  tip  of  the  wing 17 

Marginal  cell  closed  at  the  tip  of  the  wing 19 

17.  Recurrent  nervure  received  by  tlie  second  cubital  cell 18 

Recurrent  interstitial  or  received  by  the  first  cubital  cell. 

Recurrent  nervure  received  by  the  first  cubital  cell;  subdiscoidal  nervure 
originating  far  below  the  middle  of  the  discoidal  nervure;  mesonotal 
furrows  entirely  wanting (835)  Ilomophyla  Forster. 

Recurrent  nervure  distinctly  interstitial;  subdiscoidal  nervure  interstitial  or 
nearly;  mesonotal  furrows  distinct (836)  Mesolhms  Forster. 

18.  Anal  t«ll  in  hind  wungs  not  extending  beyond  the  middle  of  the  median  c»ell. 

(837)  Misophthoni  Forster. 
Anal  cell  in  hind  wings  extending  l)eyond  the  middle  of  the  median  cell. 

(838)  Adelura  Forster. 

19.  Second  discoidal  cell  completely  closed. 

Submedian  cell  closed  just  Ixjhind  the  basaV  nervure;  radial  cell  in  hind 
wings  nonnal,  not  divide<l  by  a  transverse  nervure 20 

Submedian  cell  closed  far  behind  the  basal  nervure;  radial  cell  in  hind 
wings  divide<l  into  two  by  a  tran.^verso  nervure. .  (839)  Idiol^iia  Forster. 

20.  First  abscissa  of  radius  forming  with  the  second  nearly  a  straight  line;  niesc>- 

notal  furrows  absent;  Hulxliscoidal  ner\ure  originating  from  bthtr  the 

middle  of  the  discoidal  nervure (840)  Adisis  Forster. 

First  abscissa  of  radius  forming  with  the  second  a  strong  angle;  mesonotal  fur- 
rows distinct,  uniting  at  about  half  the  length  of  the  mesonotum  or  a 
little  beyond,  and  thence  as  a  deep  sulcus  toward  the  scutellum,  the 
middle  IoIkj  usually  with  a  me<lian  grooved  line;  sulxliscoidal  nervure 
interstitial  or  nearly (841 )  PhamvcariJa  Forster. 

Tribe  II.     ALLCEINI. 

This  tribe  is  composed  of  all  wingless  and  subaptcrous  Alysiids,  and 
winged  forms  having  a  linear  or  lanceolate  stigma,  the  hind  w^ngs 
being  without  a  recurrent  nervure. 

Twenty-two  genera  have  been  recognized,  distinguishable  ai?  follows: 

TABLK   OK   (JKNEKA. 

Fully  winged 3 

Wingless  or  with  abbreviated  wings 2 

2.  Wingless. 

Head  large;  viewed  from  a]K)ve,  bilo])ed;  stM'ond  joint  of  flagellum  much 

longer  than  the  first (842)  Chastnodon  Ualiday. 

Subapterous  or  with  abbreviated  wings. 

'Winga  wUhoiU  a  distinct  venation;  head  subglobose;  first  joint  of  flagellum 
longer  than  the  second (843)  Pmierema  Forster, 

Wings  xijiih  a  distinct  venation,  the  subnuHlimi  <-(*ll  confluent  with  the  second 
dis(!oidal;  head,  transverse;  male (8-***)  AUcca  Ualiday. 

3.  First  cubital  an<l  first  discoidal  cells  separate<l 5 

First  cubital  and  first  discoidal  cells  confluent,  the  first  abscissa  of  the  c*iibitus 

absent 4 
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4.  Second  abecisea  of  the  radius  longer  than  the  first  transverse  cubitun;  second 

discoidal  cell  wanting (S45)  Aphareta  Forster. 

Second  abscissa  of  the  radius  shorter  than  the  first  transverse  cubitus. 

Maxillary  paJpi  4,  labial  palpi  3,  jointed (846)  Syncrwsis  Forster. 

Maxillary  palpi  3,  labial  jpalpi  2,  jointeti (847)  Phxnolyla  Forster. 

5.  First  transverse  cubital  nervure  present,  the  first  and  second  cubital  cells  sepa- 

rated  6 

First  transverse  cubital  nervure  wanting,  the  first  and  second  cubital  cells 
confluent. 
Second  discoidal  cell  present (848)  Syncddis  Forster. 

6.  Stigma  linear^  not  at  all  thickened 9 

Stigma  somewhat  thickened  or  narrowly  lanceolate. 

Second  abscissa  of  the  radius  very  much  longer  than  the  transverse  cubitus; 

second  discoidal  cell  wanting,  or  oi)en  at  apex;  rarely  closed 7 

Second  abscissa  of  the  radius  hardly  longer  than  the  first  transverse  cubitus; 

second  discoidal    cell    closed,   the    suMiscoidal    nervure    interstitial; 

female  (see  p.  106) (844)  vl/tea  Haliday. 

7.  First  joint  of  the  flagellum  shorter  than  the  second;  marginal  cell  closed  at  apex 

of  wing. 

Second  discoidal  cell  wanting  or  oi)en  at  apex 8 

Second  discoidal  cell  distinct,  closed  at  apex;  first  abscissa  of  radius  dis- 
tinct  (849)  Kahlia  Ashmead,'  new  genus. 

(Type,  Kahlia flavipes  Aahmesidy  manuscript.) 

8.  First  abscissa  of  radius  wanting,  the  second  cubital  cell  therefore  contiguous  to 

the  stigma  or  sessile;  second  discoidal  cell  present  but  open  at  apex. 

(850)  Saihra  Forster. 

First  abscissa  of  radius  very  distinct,  the  second  cubital  cell  widely  separated 

from  the  stigma  or  petiolate;  second  discoidal  cell  entirely  absent  or  only 

partially  formed (861 )  Asohara  Forster. 

9.  First  joint  of  the  flagellum  distinctly  longer  than  the  sei^ond 11 

First  joint  of  the  flagellmn  not  longer  than  the  second,  usually  shorter 10 

10.  Recurrent  ne\'ure  tn/<T«/t7{aZ  or  received  by  ihejirst  cubital  cell;  second  discotlial 

cell  entirely  wanting (852)  Spanista  Forster. 

Recurrent  nervure  received  by  the  second  cubital  cell. 

Mesopleura  with  a  smooth,   transverse  impn^ssion;    antennm  about  50- 

jointed (85.3)  DapfsUnrlha  Forster. 

Mesopleura  with  a  crenate,  transverse  impression;  antenme  17  to  24  jointed. 

(854)  hchnocariHi  Forster. 

11.  First  and  second  abscissa)  of  the  nwlius  forming  a  strong  or  an  obtuse  angle. .  12 
Fiist  and  second  abscissse  of  the  radius  forming  almost  a  straight  line. 

(855)  Anisoajrla  Forster. 

12.  Recurrent  nervure  receive<i  by  the  second  cubital  cell 13 

Recurrent  nervure  received  by  the  firsl  cubital  cell  or  interstitial 18 

13.  Metathoracic  spiracles  very  small,  punctiform 14 

Metathoracic  spiracles  moderately  large,  round,  distinct. 

Subdiscoidal  nervure  originating  much  heloiv  the  middle  of  the  discoidal 
nervure (856)  Dinotrema  Forster. 

14.  Cubitus  not  abbreviated  immediately  behind  the  transverse  cubital  nervure.  15 
Cubitus  abbreviated  immediately  behind  the  transverse  cubital  nervure;  sub- 

dis<'oidal  nervure  wanting ( 857 )  Coloboma  Forster. 

15.  Antenme  more  than  13-jointea 16 

Antennse  13-jointed ( 858 )  Spanomeris  Forster. 

16.  Stigma  not  thickened  and  scari!t^ly  distinguishable  from  the  wing  Imrder;  sub- 

discoidal nervure  originating  from  or  hvhnr  the  middle  of  the  discoidal 
nervure 17 


'In  honor  of  Prof.  Hugo  Kahl. 
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Stigma  linear  but  somewhat  thickened  and  readily  distinguishable  from  the  wing 
border;  subdiscoidal  nervure  distinct,  originating  from  above  the  middle 
of  the  discoidal  nervure (859)  Delocarpa  Former. 

17.  Vertex  concave;  thorax  compressed  laterally (860)  Dipiesta  Fdrster. 

Vertex  convex ;  thorax  not  compressed  laterally (861 )  AspUoia  Fdrster. 

18.  Second  discoidal  cell  open;  mai^ginal  cell  closed  before  the  apex  of  the  wing. 

(862)  HeteroUxis  Forester. 
Second  discoidal  cell  closed;  marginal  cell  closed  at  the  apex  of  the  wing. 

(863)  GrammospUa  Forster. 

Siibfkixiily  III.    DACNUSINJE. 

1862.  Dacnusoidse,  Family  XXVI,  FOiwrKR,  Verb.  d.  Naturh.  Ver.  pr.  Rheml., 

XIX,  pp.  229  and  273. 
1885.  Dacnusideif  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  11. 

1887.  DacnusiTur,  Subfamily,  Cbesson,  Syn.  Hym.  North  America,  p.  63. 

1888.  Dacnutidfpy  Tribe  XXIV,  Marshall,  Species  des  Hym.des  Braconidee,  I, 
p.  67. 

1900.  Dacntunnxj  Subfamily  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  586. 

The  insects  falling  in  this  subfamily  have  the  same  habits  as  the 
Alysiince  and  exhibit  scarcely  any  structural  difference;  the  only 
character  yet  pointed  out  to  separate  them  from  the  preceding  being' 
the  difference  of  venation  in  the  front  wings. 

The  DacnnsincB  have  only  two  cubital  cells  while  the  Alysiinse  have 
t/iree^  except  in  one  or  two  cases  where  the  first  transverse  cubitu^s  is 
absent,  so  that  the  student  must  be  careful  not  to  place  these  in  this 
subfamily.  In  all  genuine  Dacnusines  the  ^rst  transverse  oubitfiH  is 
ahoays present.  He  must  also  bear  in  mind  that  there  are  no  apterous 
females  in  this  group. 

Twenty-five  genera  have  been  recognized,  separable  as  follows: 

TABLE  OF  GENERA. 

First  cubital  and  first  discoidal  cells  separatetl,  distinct 2 

First  cubital  and  first  discoidal  cells  confluent ^864 )  Aphania  Forster. 

2.  Abdomen  not  strongly  rugulose;  s^ments  2  and  3  not  connate,  flexible;  post- 

scutellum  normal 3 

Abdomen  strongly  rugulose;   s^ments  2  and  3  connate,  not  flexible;    post- 
scutellum  armed  with  a  spine  or  thorn. 

(865)  Si/mphya  Forster  =  (Enone  Haliday. 

3.  Eyes  bare 4 

Eyes  hairy. 

Stigma  short,  thick,  the  radius  originating  from  its  middle. 

(866)  Chamum  Haliday. 
Stigma  lengthened,  linear,  the  radius  originating  from  before  its  middle. 

(867)  Cfuyrebus  Haliday. 

4.  Recurrent  nervure  not  joining  the  second  cubital  cell 5 

Recurrent  nervure  joining  the  second  cubital  cell  just  behind  the  transverse 

cubitus 1 (868)  Exotela  Forster. 

6.  Labial  palpi  4-jointed 6 

Labial  palpi  3-jointed. 

Stigma  linear;   marginal  cell  not  extending  to  tip  of  wing,  the  second 

discoidal  cell  closed,  the  sulxliscoidal  nervure  originating  below  the 

^  middle  of  the  discoidal  nervure (869)  Armaria  F5rater. 
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B.   RiuiiuB  angularly  broken;  second  cubital  ("ell  petiolate,  the  first  abscissa  of  the 

radius  distinct 7 

Radius  noi  angularly  broken;  second  cubital  cell  sessile,  the  first  abscissa  of  the 

radius  wanting (870)  Agonia  Forster 

7.  Second  abdominal  s^ment  tvUhxnU  a  median  cross  line,  usually  quite  smooth.  8 
Second  abdominal  s^ment  with  an  incomplete  median  cross  line  or  depression, 
the  surface  anteriorly  to  same  wrinkled. 
Stigma  rather  thick,  as  wide  as  the  first  abscissa  of  the  radius  is  long;  first 
joint  of  flagellum  much  longer  than  the  second. 

(871)  fptmioto  Forster. 

K.  Stigma  very  thick  and  wider  than  the  first  abscissa  of  the  radius  is  long 9 

Stigma  noi  especially  thickened  and  also  noi  wider  than  the  first  abscissa  of 

radius  is  long 10 

9.  Radius  terminating  not  iss  from  the  tip  of  the  wing. . .  (872)  Pachy$tma  Forster. 
Radius  terminating  very  far  from  the  tip  of  the  wing. 

(873)  BrachyMrophaTC^T^t/QT, 

10.  Stigma  short,  not  extending  to  half  the  length  of  the  marginal  cell 11 

Stigma  elongate,  extending  to  half  or  more  than  half  the  length  of  the  maiginal 

cell 14 

11.  Head  quadrate,  or  much  elongate,  the  abdomen  elongate,  compressed 12 

Head  transverse,  or  transverse-quadrate,  wider  than  the  thorax,  the  abdomen 

less  elongate,  not  much  compressed;  stigma  triangular 13 

12.  Head  much  elongate;  abdomen  in  female  strongly  compressed,  sword-shaped; 

mesonotum  without  parapsidal  furrows,  or  at  most  represented  by  an 

elongate  fovea (874)  Chaenon  Curtis  =  Copidura  Schlodte. 

Head  ouadrate;  abdomen  in  female  only  compressed  at  apex;  mesonotum  with 
parapsidal  furrows,  which  converge  and  usually  meet  at  the  middle 
and  thence  as  a  deep  furrow  to  the  scutellum. 

(875)  Codinius  Nees. 

13.  Radius  originating  a  little  before  the  middle  of  the  stigma  and  extending  to  the 

apex  of  the  wing,  the  first  abscissa  of  the  radius  long,  twice  the 
length  of  the  firnt  abscissa  of  the  cubitus;  first  cubital  cell  about 
thrice  as  long  as  the  first  discoidal  cell;  second  discoidal  cell  want- 
ing   (876)  Promncheria  Ashmead,  *  new  genus 

(Type,  EulMdizon  ffracUis  Provancher. ) 
Radius  originating  a  little  behind  the  middle  of  the  stigma  and  joining  the  costa 
a  little  l)efore  the  tip  of  the  wing,  the  first  abscissa  not  or  scarcely 
as  long  as  the  first  abscissa  of  the  cubitus;  first  cubital  cell  only  a 
little  longer  than  the  first  discoidal;  second  discoidal  cell  present; 
abdomen  scarcely  longer  than  the  head  and  thorax  united. 

(877)  Polemoji  Giraud. 

14.  Recurrent  nervure  joining  the  first  cubital  cell 16 

Recurrent  nervure  interstitial  w^ith  the  first  transverse  cubitus. 

Mesonotum  vnthoui  parapsidal  furrows  or  the  same  only  slightly  indicated 
anteriorly;  abdomen  short,  eubpetiolate (878)  Mesora  Forster. 

15.  First  and  second  absdssK of  the  radius  of  annn^^uo/ length 16 

First  and  second  abedssse  of  the  radius  of  an  equal  length. 

(879)  Isomerigla  Forster. 

16.  Transverse  cubitus,  the  second  abscissa  of  the  cubitus,  and  the  recurrent  nervure 

of  an  unequal  length 17 

Transverse  cubitus,  the  second  abscissa  of  the  radius,  and  the  recurrent  nervure 
of  an  eguaHength (880)  IVwwa  Forster. 

17.  Stigma  not  always  linear,  or  of  an  ec^ual  breadth  or  thickness  throughout;  meta- 

notum  not  thickly  hairy,  always  rugose  or  wrinkled 18 


*  In  honor  of  Abbe  L.  Provancher. 
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Stigma  linear,  of  an  e<iual  tliicknens  throughout,  or  very  imperceptibly  thick- 
ened toward  hip;  metathorax  and  first  segment  of  abdomen  thickly 
hairy. 
Marginal  cell  extending  almost  to  the  tip  of  wing. 

(881)  TanyfUropha  Former, 
Marginal  cell  shorter,  not  nearly  extending  to  tip  of  wing. 

(882)  Rhizarcha  FOreter. 

18.  Marginal  roundly  widened;  second  abscissa  of  the  radius  7wi  equally  and  regu- 

larly curved,  therefore  not  forming  a  perfect  segment  of  a  circle.  19 
Marginal  cell  narrower;  second  abscissa  of  the  radius  quite  r^ularly  curved, 

forming  a  perfect  segment  of  a  circle. 

Second  discoidal  cell  closed (883)  Gyrocampa  FSrster. 

Second  discoidal  cell  open (884)  Synelix  Forpter. 

19.  Second  discoidal  cell  completely  closed 20 

Second  discoidal  cell  open  at  apex  or  entirely  absent. 

Antennae  in  female  with  more  than  20  joints (885)  Ikicntun  Haliday. 

Antennae  in  female  with  Uss  than  20  joints. 

Second  discoidal  cell  absent (886)  CciUmexira  Forster. 

Second  discoidal  cell  present  but  open  behind;  parapsidal  furrows 
wanting  or  indicated  only  anteriorly (887)  Stiphrooera  Forster. 

20.  Marginal  cell  long  and  wide,  extending  to  the  apex  of  the  wing;  first  joint  of 

flagellum  a  little  longer  than  the  second (888)  Liposcia  Forster. 

Family  LXXVIII.     BRACONIDJE. 

1811.  Ichneumon  adsciti  Nees  (part) ,  Der  Ges.  naturf.  Fr.  z.  Berl.  Mag.,  V,  p.  3. 
1811.  BracoTies^  Family  I,  Der  Ges.  naturf.  Fr.  z.  Berl.  Mag.,  V,  p.  8. 
1838.  Braconidie,  Family  IV,  Haliday  (part) ,  Ent.  Mag.,  V,  p.  4. 
1885.  Bracomdir^  Family,  Marshall  (part),  Trans.  Ent  Soc.  Lond.,  p.  1. 
1887.  Braconidiv  Ckesson  (i)art),  Syn.  Hym.  North  America,  p.  53. 
1900.  Braconida',  Family  LXXVIII,  Ashmead,  Smith's  Insects  of  New  Jersey, 
p.  586. 

This  family  is  hero  restricted  to  the  Braconids  having  the  mandibles 
normally  attju'hed,  as  in  the  Ichneumonids,  and  touching  or  overlapping 
each  other  when  closed,  never  attached  to  the  sides  of  the  face  and 
spreading  wide  open  as  in  the  Alysildw, 

In  structure  and  habits  the  Bvacanidm  are  nearest  related  to  the  Ich- 
neiimojiidce^  but  are  easily  separated  by  having  only  mie  retmrrent 
nervure,  or  none,  and  by  the  absence  of  a  real  articulation,  except  in 
the  subfamily  Aphidiuup^  between  the  second  and  third  abdominal 
segments.  From  the  Juxnuldw  and  the  SU^pIvanidcB  they  may  be 
readily  distinguished  by  the  absence  of  a  distinct  costal  cell  in  the 
front  wings  and  by  cephalic  and  abdominal  peculiarities.  The  group, 
through  the  subfamily  SjmthUme  and  the  Stepha^nidcB^  is  connected 
with  the  Onjssidie^  and  will  account  for  the  arrangement  of  tlie  sub- 
families in  this  work. 

Fifti^en  distinct  subfamilies  have  ])een  recognized,  arranged,  and 
tabulated,  as  follows: 
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TABLE   OF  SUBFAMILIES. 

Glypena  eTnarg:inate  or  impressed  anteriorly,  forming:  with  the  mandibles  a  semicir- 
cular opening;  articalation  between  segments  2  and  3  rigid,  connate. .  12 
Clypeus  not  emarginate  or  impressed  anteriorly,  the  mandibles  when  closed  fitting 
close  to  it  and  leaving  no  semicircular  opening;  very  rarely  with  a  slight 
opening  in  some  Opiinx. 
Head  with  the  cheeks  rarely  margined,  the  temples  and  the  occiput  always 

immargined 8 

Plead  with  the  cheeks,  temples,  and  the  occiput  margined. 

Abdomen  not  distinctly  segmented,  without  sutures,  or  at  most  with  2  or  3 
superficial  sutures,  the  dorsum  convex,  the  venter  usually  strongly  con- 
cave; spiracles  of  first  segment  rounded,  placed  very  near  the  base..  7 
Abdomen  normal,  with  the  usual  sutures 2 

2.  Abdomen  sessile,  the  spiracles  of  first  segment  placed  much  before  the  middle.  5 
Abdomen  petiolate  or  petioliform,  the  spiracles  placed  at  or  a  little  behind  the 

middle. 
Subdiscoidal  nervure  in  front  wings  originating  from  the  base  of  the  discoi- 

dal  nervure,  or  at  least  below  its  middle;  all  abdominal  segments  not 

flexible  3 

Subdiscoidal  nervure  usually  interstitial  or  originating  above  the  middle  of 

the  discoidal  nervure;  all  abdominal  segments  flexible. 

Subfamily  I.  aphidiin^ 

3.  Front  wings  with  three  cubital  cells 4 

Front  wings  with  two  cubital  cells  or  less. 

Stigma  very  long  and  narrow,  lanceolate;  marginal  cell  acutely  pointed  at 
apex,  the  subniedian  cell  shorter  than  the  median;  hind  coxae  very 
long  and  slender;  alxlomen  inserted  high  up  on  the  metathorax. 

Subfamily  II.  paxylommina. 
Stigma  large,  broad,  oblong,  or  subovate;  marginal  cell  most  frequently  very 
short,  sometimes  absent,  the  submedian  cell  as  long  or  longer  than  the 
median;  hind  coxa;  normal;  abdomen  inserted  normally. 

Subfamily  III.  euphobina. 

4.  Stigma  lai^e,  broad,  subtriangular;  second  cubital  cell  wider  than  long  or  sub- 

quadrate;  mesonotal  furrows,  as  a  nile,  shallow,  no/  deeply  or  sharply 
impressed,  and  converging  and  meeting  in  a  depression  Ijefore  attaining 
the  Ijase  of  the  scutellum;  tibial  spurs  distinct,  but  not  especially  long. 

Subfamily  IV.  meteorin-k. 

5.  Front  wings  with  two  cubital  cells 6 

Front  wings  with  three  cubital  cells;  anal  cell  most  frequently  divided  by  a 

transverse  nervure  or  a  stump  of  a  nervure. 

Head  small,  transverse,  the  temples  narrow  or  flat;  abdomen  elongate  and 
slender,  the  sides  parallel  or  nearly,  or  somewhat  strongly  compressed, 
usually  longer  than  the  head  and  thorax  united;  tibial  spurs  no/  short, 
long  or  very  long Subfamily  V.  MACRocENTRiNiE. 

Head  usually  large,  quadrate  or  subquadrate,  the  temples  broad;  abdomen 
rarely  much  longer  than  the  head  and  thorax  united,  most  frequently 
shorter,  ovate  or  oval;  tibial  spurs  short,  stout. 

Subfamily  VI.  helconin^. 

6.  Mesonotum,  except  in  Ceniistes  Haliday,  with  sharply  defined  parapsidal  furrows, 

the  furrows  usually  punctate  and  converging  and  uniting  at  or  before 
attaining  the  base  of  the  scutellum;  tibial  spurs  either  well  developed 
or  short;  hind  coxiv  large,  much  larger  than  the  anterior  and  middle 
pairs Subfamily  VII.  blacinje. 
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7.  Front  wings  with  two  cubital  cells Subfamily  VIII.  sicsalphin^ 

Front  wings  with  three  cubital  cells Subfamily  IX.  chblonixjl 

8.  Hind  wings  most  frequently  with  two  marginal  cells  and  often  with  a  disooidaJ 

cell;  if  with  only  one  marginal  cell,  the  marginal  cell  in  the  front  wings 
is  wanting  or  incomplete,  or  at  most  feebly  indicated ;  mesonotum  with  or 
without  furrows;  subdiscoidal  nervure  in  hind  w^ings  never  present,  the 

median  cell  usually  more  or  less  contracted  at  the  middle 10 

Hind  wings  with  only  one  marginal  cell,  the  radius  most  frequently  wanting; 
mesonotal  furrows  usually  complete;  maiiginal  cell  in  front  wings  always 
present. 

Hind  wings  always  without  a  subdiscoidal  nervure  and  without  a  discoidal 
cell 11 

Hind  wings  with  a  more  or  less  distinct  subdiscoidal  nervure  and  also  fre- 
quently with  a  discoidal  cell 9 

9.  Thorax  with  -distinct  and  complete  parapsidal  furrows  which  conveiige  and  meet 

before  the  l>ase  of  the  scutellum  and  then  extend  as  a  single  furrow  to 
the  scutellar  fovea;  marginal  cell  usually  very  narrow,  pointed. 

Subfamily  X.  aoathidinje. 

10.  Mesonotum  vith  distinct  and  complete  parapsidal  furrows  which  converge  and 

meet  a  little  before  attaining  the  base  of  the  scutellum,  but  which  do  not 
extend  to  the  scutellar  fovea;  front  wings  with  three  cubital  cells,  the 
second  very  large,  as  long  or  longer  than  the  first;  marginal  cell  com- 
plete, the  second  abscissa  of  the  radius  reclivate  and  extending  to  the 

apex  of  the  wing Subfamily  XI.  cardiochilix^ 

Mesonotum  without  parapsidal  furrows;  front  wings  with  hro  or  thre£  submar- 
ginal  cells,  rarely  with  only  one,  the  second  always  small,  triangular  or 
subquadrate,  often  open  behind;  marginal  cell  most  frequently  wanting 
or  incomplete,  very  rarely  complete  ..Subfamily  XII.  MiCROGAKrEBiN^s. 

11.  Front  wings  with  the  anal  cell  divided  by  a  transverse  ners'ure  or  a  stump  of  a 

vein,  the  marginal  c^ll  very  short;  hind  wings  without  a  recurrent  nerv- 
ure, the  radius  usually  present Subfamily  XIII.  ichneitin.k. 

Front  wings  with  the  anal  cell  not  divided  by  a  transeverse  nervure,  the  mar- 
ginal cell  long,  never  very  short;  hind  wings  with  the  recurrent  nervure 
sometimes  present,  the  radius  most  frequently  wanting. 

Subfamily  XIV.  opiik^ 

12.  Head  posteriorly  with  the  occiput,  temples  and  cheeks  itnmargined;  hind  wings 

with  the  submetlian  cell  very  short,  the  recurrent  nervure  always 

absent 13 

Head  posteriorly  with  the  occiput,  temples  and  cheeks  margined  (very  rarely 
w^th  the  cheeks  immargined ) ;  hind  wings  with  the  submedian  cell  not 
very  short,  the  recurrent  nervure  most  frequently  present 14 

13.  Front  wings  with  three  cubital  celln,  the  sulxliscoidal  nervure  originating  belotr 

the  middle  of  the  discoidal  nervure Subfamily  XV.  bracx>ninjl 

14.  Front  wings  with  the  sulxliscoidal  nervure  never  interstitial  and  always  origi- 

nating Mow  the  middle  of  the  discoidal  nervure;  mesonotal  furrows 
usually  present  and  extending  to  the  base  of  the  scutellum,  or  very  near 
it;  hind  tibial  spurs  not  very  short;  apterous  forms  occasionally. 

Subfamily  XVI.  rhoc^adinjr. 

Front  wings  with  the  sub<ii8Coidal  nervure  interstitud  or  originating  above  the 

middle  of  the  diw»oidal  nervure;  mesonotal  furrows  usually  converging 

and  uniting  l^efore  attaining  the  scutelhmi,  frequently  arcuate  or  wanting; 

all  tibial  8i)urs  minute;  apterous  or  Hul)apterous  forms  rare. 

Subfamily  XVII.  kpathiikie. 
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Subfamily  I.  a.:bjj:ij:>iii^.^:. 

1838.  Apkidiida,  Family  V,  Haliday,  Ent  Mag.,  V,  p.  4. 

1839.  Ichneumordcbe,  Family  VI  (part),  Haliday,  Hym.  8ynop.,p.  ii. 

1840.  FleriHverUres,  Div.  VI,  Wbbttwood,  Intro.  Mod.  Class.  Ins.,  II,  Synop.,  p.  66. 
1862.  Aphidioid«,  Family  IV,  FOrster,  Verb.  d.  naturh.  Ver.  pr.Rheinl.,XIX, 

pp.  228  and  247. 
1885.  Aphidiides  Marshall,  Trans.  Ent  8oc.  Lond.,  p.  10. 

1887.  AphidUnx  Crbbson,  Syn.  Hym.  North  America,  pp.  54  and  63. 

1888.  AphidndXf  Tribe  XXV,  Marshall,  Species  des  Hym.  des  Braconides,  I, 
p.  67. 

1900.  Apkidmue,  Subfamily  I,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  586. 

Following  the  views  of  most  writers  on  the  BracomdcB^  1  have  here 
included  this  group  among  the  genuine  Braconids  as  a  subfamily, 
although  I  am  much  inclined  to  agree  with  Haliday,  and  treat  it  as  of 
family  rank  equivalent  to  the  Alyssiidw,  since  the  flexibility  of  the 
abdomen  is  quite  characteristic  and  found  in  no  other  group.  The 
species,  in  habitus,  recall  some  of  the  small  species  of  genuine  Ichneu- 
monids  found  in  the  subfamily  OphionincB. 

The  species  are  susceptible  of  tribal  division  as  follows: 

table  of  tribbb. 

Hind  wings  with  a  basal  nervure,  tbe  median  cell  complete,  or  at  least  indicated  by 

hyaline  veins Tribe  I.    Aphidiini. 

Hind  wings  without  a  basal  nervure,  the  median  cell  incomplete  or  entirely  absent 

Tribe  II.    Tkioxini. 

Tribe  I.    APHIDIINI. 

This  tribe  is  here  defined  for  the  first  time,  and  is  readily  recog- 
nized by  the  hind  wings  having  a  distinct  basal  nervure,  the  median 
cell  complete. 

Nine  genera  fall  into  this  tribe,  distinguishable  as  follows: 

I 

TABLB  OF  OBNEBA. 

First  diBcoidal  cell  complete,  separated  from  the  second  cubital  cell,  the  first  abscissa 

of  the  cubitus  present 2 

First  discoidal  cell   confused  with  the  first  cubital  cell  or  not  existing,  the  first 

abscissa  of  the  cubitus  wanting 3 

2-  Front  wings  with  three  cubital  cells. 

Mesonotal  furrows  complete,  antenme  more  than   11- jointed;    abdomen 

rounded,  subpetiolate (889)  Toxares  Haliday. 

Mesonotal  furrows  incomplete,  wanting  posteriorly;  antennae  in  both  sexes 

11-jointed;  abdomen  lanceolate (890)  Ephedras  Haliday. 

Front  wings  with  one  cubital  cell (891 )  Praon  Haliday. 

3.  first  discoidal  and  first  cubital  cells  confluent,  but  closed  at  apex  by  the  re- 

current nervure  and  the  transverse  cubitus  uniting,  the  disco-cubital  cell 

therefore  present 4 

First  discoidal  and  first  cubital  cells  absent;  no  disco-cubital  cell 6 

4.  Recorrent  nervure  strongly  curved,  not  forming  a  straight  line  with  the  trans- 

verse cubital  nervure;  abdomen  lanceolate 5 

Proc.  N.  M.  vol.  xxiii 8 
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Recurrent  nervure  straight,  not  curved,  and  forming  a  straight  line  with  the 
'  transvefse  cubital  nervure;  abdomen  rounded. 

(892)  MonocUmus  Haliday. 

6.  Metathorax  much  hump-shaped (89S)  Ccdonolus  Forster. 

Metathorax  normal. 

Badius  much  elongated,  inclosing  more  than  two-thirds  of  the  marginal 

cell (894)  ^c/i7ti«  Forster. 

Radius  abbreviated,  inclosing  scarcely  one-third  of  the  marginal  cell. 

(895)  Aphidius  Neee. 
6.  Second  discoidal  cell  present,  complete. 

Head  transverse,  the  temples  narrow;  subdiscoidal  nervure  originating 

above  the  middle  of  the  discoidal  nervure (896)  Dixrelus  Forster, 

Head  oblong,  the  temples  broad,  full;  subdiscoidal  nervure  originating 
from  the  middle  of  the  discoidal  nervure (897)  DyscrUus  Marshall. 

Tribe  II.    TRIOXINI. 

The  species  falling  in  this  tribe  have  tw  basal  nervure  in  the  hind 
wings,  and  the  venation  of  the  front  wings  is  less  developed,  the  cubital 
cells  and  most  of  the  discoidal  cells  being  absent. 

Seven  genera  have  been  characterized,  as  follows: 

TABLE  OF  GENERA. 

Radius  or  marginal  vein  not  entirely  absent 2 

Radius  or  marginal  vein  entirely  absent (898)  Paralipsis  Forster. 

2.  Transverse  cubital  nervure  in  front  wings  absent 3 

Transverse  cubital  nervure  in  front  wings  present (899)  Lysiphlebus  Forster. 

3.  Second  discoidal  cell  entirely  absent  or  incomplete 4 

Second  discoidal  cell  distinct 

Postmarginal  vein  longer  than  the  radius;  female  abdomen  tvUhout  prongs 
at  &]yex (900)  Lipolearis  Forster. 

Postmarginal  vein  shorter  than  the  radius;  female  abdomen  ttHth  prongs  at 
apex (901)   THoxys  Haliday. 

4.  Submedian  cell  not  closed  at  apex,  confluent  with  the  second  discoidal  cell,  the 

transverse  median  nervure  absent. 

Post-marginal  vein  shorter  than  the  radius  in  both  sexes;  female  wilh  horn- 
like appendages  or  prongs  at  tip  of  abdomen (901 )   TViojirys  Haliday. 

Post-marginal  vein  longer  than  the  radius;  female  mthout  prongs  at  tip  of 

aMomen (900)  Lipolexis  Forster. 

Submedian  cell  closed  at  ai>ex,  the  transverse  median  nervure  distinct;  sei^ond 
discoidal  cell  entirely  absent (902)  Adialytus  Forster. 

Siabfkmily  II.    I^^VXYLOIMMIIIN-JE. 

1862.  PachylommatoUUey  Family  XIII,  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  pp.  228  and  247. 
1894.  Pachylomjnatiruv,  Subfamily,  Ashmead,  Proc.  Ent  Soc.  Wash.,  Ill,  p.  54. 
1896.  Pachylommaninas  SziPLiOETi,  Termes.  Fiizetek,  XIX,  p.  310. 

This  group  is  of  small  extent,  and  on  account  of  the  peculiar  shape 
of  the  head,  the  venation  of  the  wings,  and  its  abdominal  peculiari- 
ties is  probably  one  of  the  most  remarkable  groups  in  the  family 
BraconidcB. 
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By  many  authorities  it  was  f oraieriy  included  in  the  family  Evaniidce^ 
although  it  has  not  a  single  charaqter  in  common  with  any  now  placed 
in  that  family.  The  abdomen  is  attached  somewhat  above  the  inser- 
tion of  the  hind  coxae,  but  not  on  the  doi*sum  of  the  metathorax,  has 
a  distinct  ventml  fold,  and  so  far  as  the  flexibility  of  the  segments  is 
concerned,  as  well  as  in  its  thoracic  characters,  comes  nearest  to  the 
AphidiidcB. 

In  other  characters  it  resembles  certain  Ichneumonids  belonging  to 
the  subfamily  OphicniincB,  The  clypeus  is  prominent,  subrostriforra, 
with  two  large,  deep  spiracles;  the  antennas  are  13'jointed,  the  scape 
and  pedicel  being  subglobose,  and  equal  or  nearly  in  size;  the  front 
wings  have  a  large,  lanceolate  stigma,  two  cubital  cells,  and  a  long, 
narrow,  acutely  pointed  marginal  cell;  the  hind  coxsb  are  very  long 
and  almost  cylindrical,  while  the  abdomen  is  longly  petiolated. 

The  tribe  is  based  upon  the  genus  Paxylomma  De  Br^bisson,  changed 
by  FOrster  to  Pachylomma.  I  do  not  believe  anyone  has  the  right  to 
change  a  generic  name,  whether  correctly  or  incorrectly  formed,  and  I 
here  restore  the  original  spelling  and  call  the  group  PaxylomminoB. 

Three  genera  have  been  recognized,  as  follows: 

TABLE  OF  GENBRA. 

First  joint  of  hind  tarsi  scarcely  one-third  longer  than  the  four  following  joints 

united,  or  of  an  equal  length 2 

First  joint  of  hind  tarsi  twice  as  long  as  the  four  following  joints  united 3 

2.  Second  cubital  cell  longly  petiolated,  the  radius  divided  into  three  ahscissse. 

(903)  Paxylomma  De  Br6bi88on=PacAy/oTOma  Forster. 

Second  cubital  cell  sessile,  or  at  the  most  subsessile,  the  radius  divided  into  two 

abscissee (904)  EupachyUmma  Ashmead. 

3.  Second  cubital  cell  sessile,  the  radius  divided  into  two  al]«K;issse. 

(905)  Euryplema  Forster. 

Subfamily  HI.    KXJI'HORIN'.^. 

1862.  EuphoraidiEy  Family  15,  F5KfiTER,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  228  and  250. 
1885.  Euphorides  Marshall,  Trans.  Ent  Soc.  Lond.,  p.  10. 

1887.  EuphorinR\  Subfamily,  Cresson,  Syn.  Hym.  North  Amer.,  pp.  54  and  65. 

1888.  Eaphoridsey  Tribe  XIII,  Marshall,  Species  des  Hym.  des  Braconides,  I, 

p.  66. 
1900.  Euphorinse^  Subfamily  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  588. 

In  having  a  distinctly  petiolated  abdomen  this  subfamily  agrees  with 
both  the  PaxylomminoB  and  the  MeteorlncB.  From  the  former  it  is 
separated  by  the  venation  of  the  front  wings,  the  large  and  broad 
stigma,  and  usually  by  the  short  marginal  cell.  The  marginal  cell  is 
sometimes  long,  but  is  broader  and  entirely  different  from  that  in  the 
PaxylommincB;  the  coxsb  are  normal,  never  long,  cylindrical,  while  the 
abdomen  is  attached  normally.  From  the  MeteoriruB  it  is  distinguished 
by  having  at  the  most  but  two  cubital  cells. 
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TABLE  OP  GENERA. 

First  cubital  and  first  discoidal  cells  confluent,  not  separated,  the  first  abecissa  of  the 
cubitus  absent 2 

First  cubital  and  first  discoidal  cells  distinctly  separated,  the  first  abecissa  of  the 
cubitus  present 6 

2.  Head  abnormal,  wUh  a  prominent  bilobed  frontal  ledge,  each  lobe  with  a  small 

tubercle  within 5 

Head  normal,  unthoul  a  prominent  frontal  ledge 3 

3.  First  joint  of  antennae  normal,  not  elongate 4 

First  joint  of  antenme  abnormal,  much  elongate. 

Antennae  16-jointed,  joints  2  and  3  much  elongate,  the  scape  not  longly 

■    hairy  beneath (906)  Slreblocera  Westwood. 

Antennae  18-jointed,  joints  2  and  3  not  much  elongate,  the  scape  longly 
hairy  beneath (907)  Eulanycerus  Forster. 

4.  Mai^ginal  cell  not  elongate,  but  shortened,  never  longer  than  the  stigma,  often 

shorter;  maxillary  palpi  6-jointe<l. 

(908)  PerUlim  Ne  s  =Microclonu8  Forster  nee  WesmaeL 

Marginal  cell  elongate,  extending  to  the  tii)  of  the  wing,  or  nearly,  always  much 

longer  than  the  stigma ..  (909)  Microdonus  Wesniael=j%7rfrf/ti«  Forster. 

5.  Marginal  cell  longer  than  the  large  stigma,  the  second  discoidal  cell  incomplete; 

ovipositor  prominent (910)  Cosmophortis  Ratsebuiig. 

6.  Antennae  more  than  10-jointed,  riot  clavate ..--.  7 

Antennae  10-jointed,  geniculate  clavate;  joints  1  and  3  elongate. 

(911)  Eustaljcerus  FoTBter =Rhopalophoru8  Haliday. 

7.  Petiole  of  abdomen  normal,  not  greatly  elongate 8 

Petiole  of  abdomen  greatly  elongate. 

(912)   Wesmxlia  Forster  =  Gamosecua  Provancher. 

8.  Mesothoracic  furrows  distinct,  complete 9 

Mesothoracic  furrows  entirely  absent  or  at  the  most  only  indicated  anteriorly.  10 

9.  Transverse  cubitus  always  emerging  from  the  distinctly  elongate  first  abecissa 

of  the  radius;  marginal  or  radial  cell  ample,  pointed  at  apex;  oviposi- 
tor prominent. 
Metathorax  distinctly  areolated;  head  nearly  cubical;  eyes  normal;  hind 

coxae  not  elongate (913)  Dinocampus  Forster. 

Metathorax  not  areolated;  head  transverse,   viewed  from  in  front  short, 
wider  than  long;  eyes  very  large;  hind  coxae  elongate. 

(914)  Myiocephalus  Marshal l=/>oxocep/ia/u«  Forster. 
Transverse  cubitus  emerging  either  direct  from  the  stigma  or  from  the  very 
short  first  al)8cis8a  of  the  radius;  marginal  cell  very  short 

(915)  Peristenus  Forster. 

10.  First  and  second  discoidal  cells  absent  or  incomplete;  at  most  with  only  the 

cubitus  present 11 

First  and  second  discoidal  cells  present,  distinct. 

Marginal  cell  /on<7,  extending  to  the  tip  of  the  wing;  posterior. face  of  met- 
athorax areolated ( 916 )  Euphorid^a  Ashmead,  new  genus. 

(Type,  Eupfwridea  claripennis  Ashmead,  manuscript. ) 

Marginal  cell  rer//  shori^  shorter  or  no  longer  than  the  stigma;  metathorax 

exareolated;  maxillary  palpi  5-jointed (917)  Enpharus  Nees. 

1 1 .  Marginal  cell  obliterated (918 )  Enphoriella  Ashmead,  new  genus. 

(Type,  Labeo  incerttis  Ashmead.) 
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Subfkxnily  IV.    MIETKORINJE. 

1862.  PeriUioidx,  Family  16,  Fobsteb,  Verb.  d.  naturh.  pr.  Rheinl.,  XIX,  pp.  228, 

253. 
1885.  PerUitides  Mabshaij:<,  Trans.  Ent.  Soc.  Lond. ,  p.  10. 
1887.  Meieormot,  Sabfamily  Cresbon,  Syn.  Hym.  North  America,  pp.  55  and  60. 
i888.  MeieoridXy  Tribe  XIV,  Species  des  Hym.  des  Braconides,  I,  p.  66. 
1900.  MeleoriTix,  Subfamily  IV,  Ashhead,  Smith's  Insects  of  New  Jersey,  p.  588. 

This  group  was  at  one  time  confused  with  the  EuphorinoB^  but  may 
l.e  easily  separated  by  the  venation  of  the  front  wings;  all  the  species 
falling  in  it  having  three  distinct  cubital  cells,  never  less. 

Many  of  the  species  also  bear  a  superficial  resemblance  to  some  in 
the  next  subfamily,  or  the  MacrocerUrinoB^  and  the  greatest  attention 
must  be  given  to  the  abdominal  characters  before  they  can  be 
separated. 

TABLE  OF  GENERA. 

Hind  wings  with  thenuu^nal  cell  normal,  not  widened  toward  apex  and  not  divided 
by  a  transverse  nervnre 2 

Hind  wings  with  the  marginal  cell  broadened  toward  apex  and  divided  by  a  more 
or  less  distinct  transverse  nervure. 
Hind  tarsi  usually  white (919)  Zemiotus  Forster. 

2.  Front  wings  with  the  transverse  median  nervure  either  interstitial  with  the 

basal  nervure  or  jointing  the  median  vein  beyond  it,  the  submedian 

cell  therefore  as  long  or  longer  than  the  median 3 

Front  wings  with  the  transverse  median  nervure  joining  the  median  vein  before 
the  origin  of  the  basal  nervure,  the  submedian  cell  therefore  shorter 
than  the  median (920)  Protelus  Forster. 

3.  First  abscissa  of  the  radius  much  longer  than  the  second;  petiole  of  abdomen 

long  and  slender,  of  a  uniform  thickness  throughout 4 

First  abscissa  of  the  radius  always  shorter  than  the  second ;  petiole  of  abdomen 
neither  especially  long  nor  slender,  widened  at  apex. 

(921)  Meieoru8HsiM&y=PerilUti8  Forster. 

4.  Meflonotal  furrows  distinct;  first  cubital  cell  not  confluent  with  the  first  discoidal 

cell (922)  Sapotrichus  Holmgren. 

Meflonotal  furrows  wanting;  first  cubital  cell  confluent  with  the  first  discoidal 
cell .(923)  ^rWe/tw  Marshall. 

Siabfamily  V.    M:ACROCK3>a-TRI3>a-JK. 

1862.  Macrocentroidxj  Family  22,  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  pp.  229  and  256. 
1S85.  Macrocentridex  Marshall,  Trans.  Ent  Soc.  Lond.,  p.  10. 

1887.  MdcrocentrinWf  Subfamily,  Crbbson,  Syn.  Hym.  North  America,  p.  61. 

1888.  Macrocentrids  Marshall,  Species  des  Hym.  des  Braconides,  I,  p.  67. 
19U0.  MacrocentrinXy  Subfamily  V,  Ashmbad,  Smith's  Insects  of  New  Jersey, 

p.  589. 

Distinguished  from  the  EuphortruB  by  the  elongate,  sessile^  not 
petiolate,  abdomen,  and  from  the  HelconincB  by  the  characters  made 
use  of  in  my  table  of  subfamilies. 

Two  tribes  have  been  recognized. 
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TABLE  OP  TRIBES. 

Hind  tibial  spurs  very  «/ior^  much  less  than  half  the  length  of  the  basal  joint  of  tarsi; 

ovipositor  very  long,  longer  than  body Tribe  I.  Macrocbmtrini. 

Hind  tibial  spurs  very  long,  the  inner  spur  being  half  as  long  as  the  basal  joint  of 

tarsi  (or  even  longer);  ovipositor  short,  usiially  much  shorter  than  the  abdomen. 

Tribe  II.  Zelini. 

Tribe  I.  MACROCENTRINI. 

The  totally  different  shape  of  the  abdomen,  the  longer  ovipositor, 
and  the  very  short  hind  tibial  spurs,  readily  distinguish  this  tribe. 

Five  genera  have  been  recognized,  one — the  first — ^being  found  only 
in  Africa;  the  others  in  the  European  and  American  faunse. 

TABLE  OF  GENERA. 

Radius  with  only  two  abscissae 5 

Radius  with  three  abscissae. 
Palpi  very  long;   second  joint  of  hind  trochanters  usually  crowned  with  minute 
•  spmee 2 

Palpi  much  shorter;    second  joint  of  hind  trochanters  normal,  without  minute 
spines 4 

2.  Median  and  submedian  veins  normal,  the  marginal  cell  not  abnormally  lai^ge, 

the  radius  not  extended  to  apex  of  the  wings 3 

Median  and  submedian  veins  incrassated  before  the  transverse  median  nervure, 
the  marginal  cell  abnormally  large,  the  radius  extending  to  the  apex  of 
the  wing;  first  discoidal  cell  petiolate.     (Africa.) 

(924)  Dicranoneura  Kriechbaumer. 

3.  Submedian  cell  in  front  wings  not  longer  than  the  median,  the  transverse  median 

nervure  interstitial 4 

Submedian  cell  in  front  wings  always  longer  than  the  median. 
First  discoidal  cell  sessile;  radius  in  the  hind  wings  distinct 

(926)  MacrocnUruB  Cva^A. 
First  discoidal  cell  petiolate;  radius  in  the  hind  wings  absent. 

(926)  Amicoplidea  Aflhmead,  new  genua. 
(Type,  Zele  paUidivenlrifi  Provancher. ) 

4.  First  discoidal  cell  sessile;  second  cubital  cell  scarcely  half  as  wide  at  apex  as  at 

l)ase;  radius  in  the  hind  wings  distinct (927)  Amicoplwi  Forster. 

5.  The  Reix)nd  cubital  (^11  triangular;  median  and  submedian  cells  of  an  equal 

length (928)  Microlypwt  Batxeharg. 

Tribe  II.     ZELINI. 

The  very  much  longer  hind  tibial  spurs,  the  compressed  or  subcom- 
presscd  abdomen,  and  the  short  ovipositor  readily  distinguish  this 
tribe. 

The  comprcvssed  shape  of  the  abdomen  cause  these  insects  to  be  fre- 
quently mistaken  for  Ophionines,  in  the  tribe  Paniscim\  although  the 
venation  is  quite  distinct.  I  often  find  our  larger  species,  belonging 
to  the  genus  Z(le^  confused  in  collections  with  Panisem. 
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TABLB  OF  GENERA. 

.  Hind  wings  with  the  maiginal  cell  normal,  not  divided  by  a  transverse  nervure. 

Mar^nal  cell  long  and  narrow,  lanceolate;  second  cubital  cell  subquadrate, 
slightly  narrowed  above,  subflesdle  with  the  stigma,  the  first  abscissa  of  the 
radius  scarcely  developed;  claws  cleft     (Africa.) 

(929)  iV<K>p^2(Lr  Ashmead,  new  genus. 
(Type,  Neophylax  myderi  Ashmead,  manuscript) 
Marginal  cell  normal,  not  much  narrowed;  second  cubital  cell  longer  than  wide, 
petiolate,  the  first  abscissa  of  the  radius  distinct;  claws  simple. 

(930)  Zek  Haliday. 
Hind  wings  with  the  maiginal  cell  divided  into  two  cells  by  a  transverse  nervure. 

(931)  Homolobus  Forster. 

Sabffeinily  VI.    HKLCON-IN--^. 

1862.  Helconoidx,  Family  21,  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  229  and  255. 
1885.  Helconlide  Marshall  (part).  Trans.  Ent  Soc.  Lond.,  p.  10. 

1887.  HelconinXj  Subfamily  Cresson  (part),  Syn.  Hym.  N.  A.,  pp.  54,55,  and  61. 

1888.  HdcorUidsc,  Tribe  XIX,  Marshall  (part).  Species des Hym.  des  Braconides, 
I,  p.  67. 

1900.  HelconinXj  Subfamily  VI,  Ashmead  Smith's  Insects  of  New  Jersey,  p.  590. 

This  subfamily  is  allied  to  the  MacrocentrincBy  but  is  easily  separated 
by  the  larger,  more  quadrate  head,  the  temples  being  broad,  not 
narrow  or  flat,  by  the  shape  of  the  abdomen,  and  by  the  short,  stout, 
tibial  spurs,  which  are  quite  characteristic  and  very  distinct  from 
those  found  in  the  subfamily  Macrocentrince. 

In  it  is  included  the  singular  genus  Cenoccdiiis  Haliday,  at  one  time 
classified  with  the  Evaniidm^  on  account  of  the  abdomen  being  attached 
high  up  on  the  posterior  truncature  of  the  metathorax,  as  in  Evania, 
It  is,  however,  a  true  Braconid  in  all  other  characters,  venation  of 
front  and  hind  wings,  and  in  its  economy. 

Two  tribes  are  recognized,  as  follows: 

TABLE  OF  TRIBES. 

Head  with  a  deep  frontal  excavation  above  the  insertion  of  the  antennte,  the  front 
ocellus  placed  in  the  excavation;  abdomen  most  frequently  longer  than  the  head 
and  thorax  united,  rarely  shorter;  posterior  femora  usually  somewhat  incras- 
sated  and  often  armed  with  a  tooth,  or  teeth,  beneath Tribe  I.  Hrlconint. 

Head  at  the  most  with  a  shallow  frontal  excavation,  the  front  ocelli  not  placed  in 
the  depression;  abdomen  not  as  long  as  the  head  and  thorax  united,  oblong-oval 
or  ovate;  posterior  femora  rarely  much  incrassated,  and  always  simple,  unarmed. 

Tribe  II.  Diospilini. 

Tribe  I.     HELCONINI. 

This  tribe  represents  FOrster's  family  Ilelcmioidm^  or  Marshall's 
tribe  Hdcontides^  and  is  readily  distinguished  by  the  characters 
pointed  out  above,  the  frontal  excavation,  the  position  of  the  front 
ocellus  being  characteristic. 


Digitized  by  VjOOQ IC 


120  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vouxxm. 

I'he  ^roup,  taken  as  a  whole,  attack  wood-boring  coleopterous 
larvae. 

Seven  genera  belong  to  the  tribe,  two  of  which  are  found  in  the 
Tropics. 

TABLE  OF  OKNERA. 

Abdomen  attached  to  the  metathorax  normally 2 

Abdomen  attached  to  the  metathorax  far  above  the  hind  coxai 7 

2.  Hind  femora  beneath  with  one  or  more  teeth 3 

Hind  femora  beneath  simple,  unarmed 4 

3.  Hind  femora  beneath  armed  with  many  small  teeth;  recarrent  nervure  joining 

the  second  cabital  cell (932)  Etiacdinus  Westwood. 

Hind  femora  beneath  armed  with  one  tooth;  recurrent  nervure  joining  the  first 
cubital  cell (933) -Bfetew  Nees. 

4.  Recurrent  nervure  joining  the  first  cubital  cell. 

Second  cubital  cell  longer  than  wide;  clypeus  at  apex  truncate 5 

Second  cubital  cell  not  longer  than  wide;  clypeus  at  apex  rounded 6 

5.  Basal  joint  of  hind  tarsi  not  longer  than  joints  2-4  united;  median  cell  in  hind 

wings  not  shorter  than  the  costal  cell (^34)  Gymnoscelis  Forster. 

Basal  joint  of  hind  tarsi  longer  than  joints  2-4  united;  median  cell  in  hind 
wings  much  shorter  than  the  costal  cell. 

(935)  Eumacrocerdrus  Ashmead,  new  genus. 
(Type,  GipnnoaceUa  americana  Cresson. ) 

6.  Submedian  and  median  cells  of  an  equal  length;  second  cubital  cell  petiolate 

and  a  little  shorter  along  the  radius  than  along  the  cubitus. 

(936)  Aspicdpug  Wesmael. 
Submedian  cell  distinctly  longer  than  the  median;  second  cubital  cell  sessile  or 
subsessile,  longer  along  the  radius  than  along  the  cubitus. 

(937)  Schauinslandia  Ashmead,  new  genus. 
(Type,  Schauinslandia  femoToia  Ashmead,  manuscript. ) 

7.  Recurrent  nervure  interstitial  or  joining  the  first  cubital  cell;  first  discoidal  cell 

largely  petiolate;  second  cubital  cell  not  large. 

(938)  Ctnocadius  Haliday. 

Tribe   11.     DIOSPILINI. 

1862.  Dio«pHoid4}e,  Family  23,  FOrstkr,   Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 
pp.  229  and  257. 

1887.  Diospilinx,  Subfamily,  Crksson,  Syn.  Hym.  North  America,  p.  61. 

1888.  Diospilidie,  Tribe  XXI,  Marshall,  Species  des  Hym.des  Braconides,  I, 
p.  67. 

This  tribe  is  usually  treated  as  a  distinct  subfamily,  as  the  bibliog- 
raphy shows,  but  it  is  too  closely  allied  to  the  genuine  Heiconines 
to  retain  such  a  rank  and  it  is  here  reduced  to  tribal  value.  It  is 
scarcely  separable  from  the  Ilelconini^  and  I  should  not  be  surprised 
to  find  that  the  characters  I  have  used  to  separate  it  from  that  tribe 
will  prove  valueless  with  new  discoveries. 

The  Eev.  T.  A.  Marshall  treats  Taphcem  Wesmael  as  a  synonym 
of  Diospihis  Haliday,  but  I  agree  with  Thomson  in  believing  both 
good  genera. 
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TABLK   OK  GENERA. 

First  diflcoidal  cell  not  petiolate,  touching  the  parastigma 2 

First  discoidal  cell  petiolate,  remote  from  the  parastigma 4 

2.  Clypeus  anteriorly  truncate,  or  very  slightly  rounded;  four  terminal  joints  in 

male  antenme  not  thicker  than  the  preceding 3 

Clypeus  anteriorly  pointed  medially,  with  a  large  deep  fovea  on  each  side;  four 
terminal  points  in  male  antennaF;  thicker  than  the  preceding. 

(939)  Agpigorms  Wesmael. 

3.  Snbmedian  and  median  cells  equal;  second  cubital  cell  narrowed  above;  thorax 

fully  thrice  as  long  as  wide (940)  Diogpilus  Haliday. 

Submedian  cell  longer  than  the  median ;  second  cubital  cell  quadrate;  thorax 
about  twice  as  long  as  wide (941)  Taphseus  Wesmael. 

4.  Second  cubital  cell  either  quadrangular  or  sub(}uadrate,  iiot  small,  rarely  con- 

fluent with  the  first. 

First  and  second  cubital  cells  distinct,  not  confluent 6 

First  and  second  cubital  cells  more  or  less  confluent 

(942)  Ano8tenu9  Forster. 

5.  Metanotum  completely  areolated;  first  abdominal  segment  striate;  hind  wings 

with  the  recurrent  nervure  distinct (943)  Dolops  Marshall. 

Metanotum  not,  or  very  obsoletely,  areolated. 

Metanotum  not  elongate;  first  and  second  abdominal  segments  smooth; 
recurrent  nervure  in  hind  wings  wanting . . .  (944)  Dyscolfteti  Westwood. 
Metanotum  elongate;  first  and  second  abdominal  segments  striate. 

(946)  Ldutha  Cameron. 

SiiT>f^ixiil3r  -VII.    TiT^J^ClNJEl. 

1862.  Blacoidse,  Family  18,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  229  and  254. 
1885.  Blacides  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  10. 

1887.  Blacinxy  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.  54. 

1888.  Blacid«j  Tribe  XVI,  Marshall  (part).  Species des  Hym.  des  Braconides, 
I.,  p.  16. 

1900.  Blacinxy  Subfamily  VII,  Ashmbaj),  Smith's  Insects  of  New  Jersey,  p.  590. 

This  subfamily  is  also  treated  somewhat  differently  from  Forster 
and  Marshall,  since  1  have  included  as  components  of  it  groups  placed 
elsewhere  by  these  authors — ^the  so-called  Calyptinw  and  the  genus 
Orgilus  Haliday,  the  latter  having  heretofore  been  considered  a 
component  of  the  AgathidincB, 

Both,  however,  have  very  little  affinity  with  the  Agatkidince^  and 
are  in  every  way  much  more  closely  allied  to  the  Helconinm^  from 
which  they  are  separated  by  having  only  two  cubital  cells  in  the  front 
wings;  otherwise  they  are  identical. 

The  three  tribes  recognized  in  this  subfamily  are  chai-acterized  in 
the  table  below: 

TABLE  OF  TRIBKS. 

Front  wings  with  the  second  discoidal  cell  completely  closed  at  apex,  and  most  fre- 
quently, but  not  always,  with  the  anal  cell  divided  by  one  or  more  transverse 
nervures  or  stumps  of  nervures;  first  abscissa  of  radius  oblique 2 

Front  wings  with  the  second  discoidal  cell  open  at  apex,  the  anal  cell  ntit  divided  by 
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transverse  nervures  or  stumps  of  nervures;  first  abacussa  of  the  radius  straight, 
perpendicular,  forming  with  the  second  an  acute  right  angle. 

Tribe  I.  Blacinl 
2.  Second  abscisea  of  radius  straight,  not  at  all  arcuate  and  forming  with  the  trans- 
verse cubitus  almost  a  straight  line;  tibialspurs  long;  anal  cell  not  divided. 

Tribe  II.  Orgilini. 

Second  abscissa  of  radius  always  more  or  less  arcuate  or  curving  slightly  upwards 

and  never  forming  a  straight  line  with  the  transverse  cubitus;  tibial  spurs 

short;  anal  cell  most  frequently  divided  or  with  traces  of  stumps  of  veins, 

rarely  normal Tribe  III.  Calyptini. 

Tribe  I.     BLACINL 
1900.  Bladnij  Tribe  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  590. 

The  speciea  falling  in  this  tribe  always  have  the  second  discoidal  cell 
open  at  the  apex,  the  first  abscissa  of  the  radius  is  straight  or  perpen- 
dicular and  forms  an  acute  angle  with  the  second  abscissa,  while  the 
anal  cell  is  never  divided  by  a  transverse  nervure,  the  submedian  vein 
being  without  a  trace  of  such  a  nervure. 

Five  genera  may  be  distinguished  in  this  group,  as  follows: 

TABLE  OF  GENERA. 

First  discoidal  cell  sessile,  the  cubitus  emerging  from  the  parastigma 2 

First  discoidal  cell  petiolate,the  cubitus  emerging  from  the  basal  nervure. 

(946)  Pygostolua  Haliday. 

2.  Metathorax  normal,  the  scutellum  rounded  or  obtuse  at  apex,  never  toothed.  3 
Metathorax  with  a  very  obtuse  angular  ridge  toward  apex,  the  hind  angles  of 

the  posterior  face  toothed;  scutellum  triangular  in  male,  acutely  toothed 
at  apex (947)  Ooniocormus  Forster. 

3.  Submedian  cell  always  much  longer  than  the  median. 

First  cubital  and  first  discoidal  cells  distinctly  separated 4 

First  cubital  and  first  discoidal  cells  confluent,  the  first  abscissa  of  the  cubitus 

absent (948)  Neoblacus  Ashmead,  new  genus. 

(Type,  Neoblacus  rufipes  Ashmead,  manuscript. ) 

4.  Female  antennse  at  the  most  17-jointed,  in  male  19-jointed;  subdiscoidal  nerv- 

ure forming  a  curve  with  the  discoidal  nervure (949)  BUums  Nies. 

Female  antennte  more  than  17-jointed,  in  male  more  than  19-jointed;  subdis- 
coidal nervure  fonning  an  obtuse  angle  with  the  discoidal  nervure. 

(950)  Ganychorus  Haliday. 

Tribe    II.     ORGILINI. 

1900.   Orgilini,  Tribe  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  590. 

This  tribe  is  based  upon  the  genus  Ch^gihis  Haliday,  which,  by  all 
other  recent  writers,  has  always  been  placed  in  the  subfamily  Agathi- 
dijujB^  where  it  is  clearly  a  disturbing  element,  its  relation  to  these 
insects  being  merely  superficial. 

The  genus  clearly  belongs  in  this  group  and  comes  nearest  to  the 
genus  Evbadizm^  with  which  Hartig  united  it  as  early  as  1837. 

The  Orgilini  are  distinguished  from  the  Calyptini  by  the  straight- 
ness  of  the  second  abscissa  of  the  radius,  which  is  never  arcuate,  as  in 
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the  latter  tribe,  by  the  absence  of  any  trace  of  a  dividing  nervure  in 
the  anal  cell  and  by  the  longer  tibial  spurs. 

Four  genera  are  placed  in  the  tribe,  as  follows: 

TABLB  OF   GBNBRA. 

Mai^griaal  cell  neither  large  nor  extending  to  tip  of  the  wing,  the  radius  reaching  the 

costal  mai^in  much  before  the  tip 2 

Maiiginal  cell  large,  extending  to  the  tip  of  the  wing. 

(951)  Hymenochaonia  Dalle  Torre. 

2.  First  abscissa  of  the  radius  much  shorter  than  the  transverse  cubitus,  the  mar- 

ginal cell  not  very  broad  at  base;  subdiscoidal  nervure  originating  usually 

heloio  the  basal  third  of  the  discoidal  nervure 3 

First  abscissa  of  the  radius  long,  nearly  as  long  as  the  transverse  cubitus,  the 
maiginal  oelltiierefore  very  broad  at  base;  subdiscoidal  nervure  originating 
from  the  basal  third  of  the  discoidal  nervure. 

(952)  Ormmwt  Ashmead,  new  genus. 
(Type,  Eubadizon  maculivenjlrvi  Cresson.) 

3.  Submedian  cell  not  longer  than  the  median,  equal  or  a  little  shorter,  the  trans- 

verse median  nervure  iniergtiticd  or  nearly  with  the  l)asal  nervure. 

(953)  OrgUomorpha  Ashmead,  new  genus. 

(Type,  G  any  chorus  gelichur  Ashmead.) 

Submedian  cell  usually  somewhat  longer  than  the  median,  the  transverse 

median  nervure  uniting  with  the  median  vein  beyond  the  origin  of  the  basal 

nervure (954)  Orgilus  Ilaliday. 

Tribe   III.     CALYPTINI. 

1862.  BrachvAoidff,  Family  17,  FOroter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  229  and  253. 
1862.  LiophronoidXf  Family  19,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  229  and  254. 
1885.  Oryptides  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  10. 
1887.   Calyptinse,  Subfamily  Cresson,  Syn.  Hym.  North  America,  pp.  54-55. 
1900.  Ocdyptiniy  Tribe  I,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  590. 

This  tribe  is  distinguished  from  the  former  by  the  second  abscissa 
of  the  radius  being  always  more  or  less  arcuate,  never  straight,  and 
never  forming  a  straight  line  with  the  tmnsverse  cubitus;  by  the 
anal  cell  being  most  frequently  divided  by  tran-svei-se  nervures  or 
traces  of  nervures,  rarely  normal;  and  by  the  short  tibial  spurs. 

The  group  is  closest  allied  to  the  next,  or  the  SigalphincB  through 
the  genus  Cdbyptm  Haliday. 

There  has  been  the  greatest  confusion  in  regard  to  some  of  the 
names  of  the  genera  placed  in  this  group  and  I  am  by  no  means  satis- 
fied that  I  have  correctly  identified  the  genei-a. 

Nees's  original  description  of  Lei(yplir(yii  could  apply  only  to  a  fonn 
similar  to  Centistes  Haliday,  although  ho  afterwards  in(»ludcd  other 
forms.  FOrster's  conception  of  this  genus  was,  therefore,  evidently 
correct  and  may  yet  prevail. 

The  species  placed  in  Leiophron  by  American  students  belong  tc»  the 
{^enus  Brachistes  Wesmael,  as  defined  in  my  table. 
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Seven  genera  have  been  recognized,  sepai-able  as  follows: 

TABLK  OP  ti£NERA. 

Meeonotom  wiik  two  distinct  furrows 2 

Mesonotam  wiOwul  furrows  entire. 

First  discoidal  cell  petiolate;  metanotum  with  a  transverse  apical  carina. 

(965)  Ceniisies  Haliday=71r)op/iron  Nees  (Forster). 

2.  Alxlomen  with  only  three  visible  dorsal  segments,  the  others,  if  present,  retracte<l 

and  invisible € 

Alxloinen  with  more  than  three  dorsal  segments,  usually  6  to  8  segments. 

Anal  cell  in  front  wings  wUh  one  or  two  transverse  nervures  or  stomps  of 

nervures  between  its  base  and  apex 4 

Anal  cell  in  front  wings  milhmU  a  trace  of  such  nervures 3 

3.  First  discoidal  cell  sessile,  the  cubitus  originating  from  the  base  of  the  para- 

stigma. 

Abdomen  elongate,  longer  than  the  head  and  thorax  united,  the  sides  par 
allel  or  nearly;  first  joint  of  flagellum  longer  than  the  scape  and  pedioe) 
united,  and  a  little  longer  than  the  second (956)  Eubadizon  Neea 

Abdomen  oblong-oval,  not  or  scarcely  longer  than  the  head  and  thorax 
united,  the  sides  not  parallel;  first  joint  of  the  flagellum  shorter  than 
the  scape  and  pedicel  united,  and  not  longer  than  the  second. 

(957)  BrachiMfs  WesmaeL 

4.  First  (rubital  and  first  discoidal  cells  separate<l,  the  first  abscissa  of  the  cubitus 

never  obliterated 5 

First  cubital  and  first  discoidal  cells  confluentf  the  first  abscissa  of  the  cubitus 
wanting  or  obliterated (958)  tSirrhizu8  Foreter. 

5.  First  aljscissa  of  the  radius  viry  short,  shorter  than  the  transverse  median  nerv- 

ure;  second  discoidal  cell  open  at  the  lower  apical  angle. 

(959)  Leiophron  Nees  (Marshall)  7  =AncyhL8  Haliday. 
First  abscissa  of  the  radius  not  short,  as  long  or  longer  than  the  transverse 
median  nervure;  second  discoidal  cell  closed. 
First  abscissa  of  the  radius  distinctly  longer  than  the  transverse  median 
nervure;  first  joint  of  the  flagellum  longer  than  the  globose  scape  and 
pedical  united;  metanotum  not  longer  than  wide;  abdomen  not  longer 
than  the  thorax,  scarcely  so  long. 

(960)  AUurus  Forster?  =Ancylocenirus  Forster?  =Liophron  Authors,    (part). 
First  abscissa  of  the  radius  not  longer  than  the  transverse  cubitus;  first  joint 

of  the  flagellum  not  longer  than  the  8cai)e  and  pedicel  united,  usually  a 
little  shorter;  mesonotum  longer  than  wide;  abdomen  as  long  as  the 
head  and  thorax  united,  or  at  least  longer  than  the  thorax. 

(961)  Brachifites  Wesmael =Zyiop/iron  Authorp.  (part)  =  CWypfti«  Authors. 
(part). 

6.  Anal  cell  usually  with  a  slight  oblique  nervure  toward  the  base;  metonotum 

with  a  short  median  carina  connected  with  an  apical  transverse  carina. 
(962)  Calyj)tm  Haliday=/?racAwte«  Wesmael  (part), 

Sul^fkTXiiljr  VIII.     SIGS-AT^PHIN-^^C. 

1818.  BoMi,  Family  11,  Nees,  Berl.  Mag.,  VII,  p.  243. 

1818.  Sigalphi,  Family  1,  Nee8,  Berl.  Mag.,  VII,  p.  247. 

1862.  SigalphndiCy  Family  8,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  pp. 

228  and  242. 
1885.  SigfdphideH  Marshall,  Trann.  Ent.  Soc.  Lond.,  p.  10. 
1887.  Sigalphuur,  Subfamily,  C^kesson,  Syn.  Hyin.  North  America,  pp.  55  and  58. 
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1888.  J^galpkicUej  Tribe  IX,  Marshall,  Species  des  H ym.  des  Braconides,  I,  p.  66. 
1900.  Sigalphmxy  Subfamily  VIII,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p. 
591. 

This  subfamily,  and  the  following,  is  remarkable  for  its  abdominal 
peculiarities,  the  segments  being  connate,  sometimes  without  any  trace 
of  sutures,  or  at  most  with  two  or  three  (rarely  four)  indistinct  sutures, 
fonning  a  campace  above,  and  deeply  concave  beneath. 

The  species  belonging  in  this  subfamily  differ  from  the  next,  or  the 
ChelofiincB^  by  having,  at  the  most,  only  two  cubital  cells  in  the  front 
wings;  otherwise  they  are  indistinguishable. 

FoTsteria  Qz^ipWgeti^  I  have  not  seen,  but  seems  to  differ  from  Poly- 
degmon  FOrster  only  in  having  no  tooth  on  the  hind  coxsb  and  in  hav- 
ing the  abdomen  at  apex  entire. 

Eight  genera  fall  into  this  group: 

table  of  genera. 

Abdomen  not  segmented,  composed  of  a  single  carapace 4 

Abdomen  composed  of  3  visible  segments 2 

Abdomen  with  5  visible  segments,  the  fourth  and  fifth  not  entirely  concealed. 

Marginal  cell  closed;  anal  cell  with  a  transverse  nervure;  antennse  multiarticulate. 

(963)  ^tfodoru*  Forster. 
Marginal  cell  open  at  apex;  anal  cell  vithout  a  transverse  nervure;  antennfe 

12>jointed (5^)  Episigalphus  Ashmead,  new  genus. 

(Type,  Episigalphua  minutessimua  Ashmead,  manuscript.) 

2.  Marginal  cell  closed. 

Mesonotum  with  parapsidal  furrows 3 

Mesonotum  withovi  parapsidal  furrows,  smooth,  highly  polished. 

(965)  Liomgalphus  Ashmead,  new  genus. 
(Type,  Liosigalphus politvs  Aehmea/dt  manuscript.) 

3.  Hind  coxae  with  a  tooth  above;  second  abdominal  segment  longer  than  the 

third,  the  transverse  lines  approaching  the  base  laterally;  hind  margin 

of  third  s^^ent  notched (966)  Polydegmon  Forster. 

Hind  coxffi  without  a  tooth  above. 

Second  abdominal  s^ment  shorter  than  the  third,  the  transverse  lines  not 
approaching  the  base  laterally;  hind  margin  of  third  segment  not 
notched;  scutellum  normal;  head  as  wide  as  the  thorax. 

(967)  Sigal])hus  Latreelle. 
Second  abdominal  s^ment  longer  than  the  third. 

Scutellum  normal;  head  as  wide  as  the  thorax. 

(968)  Fdr«<ma  Sz^pligeti. 
Scutellum  bidentate;  head  small,  narrower  than  the  thorax. 

(969)  Fomida  Brull6. 

4.  Transverse  median  nervure  interstitial;  first  discoidal  i«ll  sessile;  apex  of  abdo- 

men with  a  cieep  median  emargination,  the  ovipositor  prominent;  apex 

of  male  abdomen  unarmed (970)  Schiaoprymnua  Forster. 

Transverse  median  nervure  tioI  interstitial;  first  discoidal  cell  petiolate;  apex  of 
abdomen  without  or  with  only  a  slight  emargination,  the  ovipositor 
prominent;  apex  of  male  abdomen  usually  armed  with  two  spines  or 
teeth (^71)   Urosigalphua  Aahmcad, 
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Subfamily  IX.    CHKLONIN^E. 

1818.  Chdani,  Family  11,  Neks,  Berl.  Mag.,  VII,  p.  260. 

1862.  CheUmoidse,  Family  9,  Verh.  d.  Naturh.  Ver.  pr.  Rheinl.,  XIX,  pp.  228 

and  243. 

1885.  Chelonides  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  10. 

1887.  CkeloninXj  Subfamily,  Cresson,  Syn.  Hym.  North  Amer.,  pp.  54-55. 

1888.  ChelonidsCf  Tribe  X,  Marshall,  Species  des  Hym.  des  Braconides,  I,  p.  66. 
1900.  CheloninXy  Subfamily  IX,  Ashmead  Smith's  Insects  of  New  Jersey,  p.  591. 

Allied  to  the  SigalphinoB  and  separated  from  them  by  having  three 
cubital  cells  in  the  front  wings;  otherwise  they  are  identical. 

The  tribe  is  represented  by  eight  genera,  all  found  in  the  United 
States,  except  Trachypettis  Gu^rin,  which  is  tropical. 

All  may  be  easily  recognized  by  the  use  of  the  following  table: 

TABLE  OP  GENERA. 

Wingless  species 7 

Winged. 

First  cubital  and  first  disooidal  cells  separated^  not  confluent;  eyes  l)are 2 

First  cubital  and  first  discoidal  cells  conflttenij  the  first  abscissa  of  the  cubitcia 
absent  or  incomplete;  abdomen  not  segmented;  eyes  hairy. 

(972)  C/i^toniw  Jurine. 

2.  Recurrent  nervure  joining  the  first  cubital  cell  or  interstitial  with   the  first 

transverse  cubitus 3 

Recurrent  ner\Tire  joining  the  f*§cond  cubital  cell 4 

3.  Abdomen  not  segmented;  first  discoidal  cell  petiolate. 

Second  cubital  cell  subtriangular,  the  second  abscissa  of  the  radius  usually 
shorter  than  the  first;  submedian  cell  longer  than  the  median;  abdomen 

at  apex  not  bidentate (973)  As^cogasler  Wesmael. 

Se(X)nd  cubital  c^ll  oblong-quarlrate,  the  second  abscissa  of  the  radius  at 
least  three  or  four  times  longer  than  the  first;  submedian  cell  not  longer 
than  the  median;  abdomen  at  apex  bidentate. 

(974)  Gastrolheca  Gu^nn, 
Abdomen  3-9egmented;  first  discoidal  cell  sessile  or  subsessile. 

(975)  Phaneratoma  WeemaeL 

4.  Abdomen  not  elongate  clavate,  oval  or  oblong-oval,  with  from  3  to  4  segments.-  5 
Abdomen  elongate  clavate,  with  2  segments,  the  first  long,  petioliform;  antennse 

very  long,  filiform,  about  twice  the  length  of  the  body. 

(976)  Trachypctwt  GuMn, 

5.  Alxlomen  normal,  not  tumid,  the  lateral  margins  of  segments  not  extending  over 

the  sides  l)eneath;  ovipositor  prominent  or  subexserted;  clypeus  not 

prominent 6 

Abdomen  tumid,  the  lateral  margins  of  the  segments  extending  over  the  sides 
beneath;  clypeus  prominent;  second  cubital  cell  longer  than  wide. 

(977)  Sphaeropyx  Iliiger. 

6.  Second  cubital  cell  wider  than  long;  joints  1  and  2  of  maxillary  palpi  dilated, 

the  last  two  very  small,  shorter  than  the  second. 

(978)  Tetrasphaeroptfx  Ashmead. 
Second  cubital  cell  hriger  than  wide;  maxillary  palpi  normal,  the  last  two  joints 
elongate,  as  long  or  a  little  longer  than  the  second. 

(979)  Arampgis  Wesmael. 

7.  Abdomen  with  3  or  4  segments (979)  Acampms  Wesmael. 
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1885.  Agaihides  Marshall,  Trans.  Ent  Soc.  Lond.,  p.  10. 

1887.  Agalkinx,  Subfamily  Cresson,  Syn.  Hym.  North  America,  pp.  54  and  59. 

1888.  Agaikididsey  Tribe  Xll,  Marshall,  Species  dee  Hym.  des  Braconides,  I, 
p.  66. 

1900.  Agatkidina,   Subfamily  X,   Ashmead,   Smith's  Insects  of  New  Jersey, 
p.  592. 

This  subfamily  represents  quite  a  distinct  group,  but  with  affinities 
allying  it  to  the  CardiochiliiicB  and  the  MicrogasterinxB^  the  three  ^\\- 
dently  having  had  a  common  origin. 

The  short,  very  naiTow,  pointed  marginal  cell  is  chamcteristic  of 
the  group,  and  this  character,  with  the  others  given  in  my  table  of 
subfamilies,  rendei^s  the  group  easily  recognized. 

FOrster  made  of  the  group  two  distinct  families,  Agathidoidce  and 
EumicrodaiddB^  based  merely  upon  a  difference  in  the  shape  of  the 
head. 

I  believe,  with  Mr.  Marshall,  that  both  groups  are  too  closely  allied 
to  warrant  such  a  separation;  but  since  lx)th  groups  may  be  easily 
separated  by  the  character  used  by  FOrster,  their  "paration  is  main- 
tained as  a  matter  of  convenience,  in  the  sense  of  tribes. 

The  groups  are  thus  distinguished: 

TABLE  OP  TRIBES. 

Ih'ftd  rostriform,  the  malar  space,  or  tlie  space  between  the  eyes  and  the  mandibles, 
very  long Tribe  I.  Agathidini. 

Head  normal,  not  rostriform,  the  malar  space  never  very  long,  sometimes  entirely 
wanting,  the  eyes  extending  to  base  of  mandibles Tribe  II.  Microdini. 

Tribe  I.     AGATHIDINI. 

1862.  Agatkidoidx,  Family  II,  FOrster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  228  and  245. 
1900.  Agathidinij  Tribe  I,  Ashmbad,  Smith*s  Insects  of  New  Jersey,  p.  592. 

The  shai>e  of  the  head  alone  must  be  depended  upon  to  distinguish 
this  tribe. 
Six  genera  fall  into  this  minor  group,  separable  as  follows: 

tablb  of  genera. 

Ait»olet  present,  never  wholly  wanting,  triangular  or  quadrate 2 

Aruolet  wholly  wanting ^ (980)  Braurma  Kriechbaumer. 

2.  Areolet  triangular,  often  petiolate 5 

Areolet  quadrate,  the  outer  nervure,  or  the  setiond  transverse  cubitus,  most  fre- 
quently broken  by  a  stump  of  a  vein 3 

3.  Frontal  excavation  laiige,  with  a  sharp  edge  on  each  side,  not  separated  at  the 

middle;  between  the  antennae  at  the  base  are  two  stout  knobs. 

Lateral  edges  of  the  frontal  cavity  nol  continued  to  the  lateral  ocelli;  ovi- 
positor long 4 

Lateral  edge«of  the  frontal  cavity  extending  to  the  lateral  ocelli;  ovipositor 
not  very  prominent (^81)  Disophrys  Forster, 
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4.  Scape  not  long,  scarcely  more  than  twice  as  long  as  thick;  legs  normal. 

(982)  Oremnaps  Forater. 

Scape  long,  stout,  fully  three  times  as  long  as  thick;  legs,  especially  the  hind 

pair,  robust (983)  Megagalhis  Kriechbaumer. 

5.  Frontal  excavation  not  large,  toithotU  a  sharp  edge  on  each  side;  no  knobs 

between  the  antennse. 
Maxillary  palpi  in  female  abnormal,  the  three  penultimate  joints  short, 

compressed,  lenticular;  claws  cleft (984)  Troiicus  Serville. 

Maxillary  palpi  normal;  claws  simple (985)  Agalhis  Latreille. 

Tribe  II.     MICRODINI. 

1862.  Eumicrodoida,  Family  12,  Fobtbter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  pp.  228  and  246. 
1900.  Microdini,  Tribe  II,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  592. 

This  tribe  differs  from  the  preceding  in  having  a  nomially  shaped 
head,  and  by  the  much  shorter  malar  space,  which  is  sometimes  wholly 
wanting;  otherwise  the  groups  are  identical. 

Fifteen  genera  have  been  recognized,  distinguishable  as  follows: 

TABLE  OP  QENBRA. 

First  cubital  and  first  discoidal  cells  separated,  never  confluent,  the  first  abscissa  of 

the  cubitus  distinct 11 

First  cubital  and  first  discoidal  cells  confluent,  the  first  abscissa  of  the  cubitus  more 
or  leas  completely  obliterated. 

Maxillary  palpi  5  or  6  jointed 2 

Maxillary  palpi  4-jointed. 
Areolet  triangular;  parapsidal  furrows  meeting  at  the  middle  of  the  meso- 
notum (986)  Cenoslomu»  Foreter. 

2.  Labium  very  long  and  slender;  maxillary  palpi  6-jointed 3 

labium  not  very  long 4 

3.  Labium  extending  to  the  middle  of  the  mesonotum;  mandibles  falcate,  trdAa 

small  tooth  within. . . (987)  Agaihirsia  Westwood= Paragaihis  Ashmead. 

Labium  not  so  long;  mandibles  falcate,  edentate,  acute  at  tips,  'tmihout  a  tooth 

within (988)  ^1  ^af^ona  Westwood. 

4.  Maxillary  palpi  normal,  5-jointed,  not  much  lengthened 5 

Maxillary  palpi  abnormally  lengthened,  extending  to  the  base  of  the  abdomen. 

(989)  Aenigmostomus  Ashmead,  new  genus. 
(Type,  Microdvuf  longipalptui  Cr^eon.) 

5.  Forms  slender,  elongate,  the  ovipositor  always  long 8^ 

Forms  rather  stout,  robust,  the  ovipositor  very  short  or  only  slightly  exserted.  6 

6.  Hind  wings  \dthoul  a  closed  discoidal  .cell;  inner  spur  of  hind  tibiae  about  one- 

third  the  length  of  the  basal  joint  of  tarsi;  second  joint  of  maxillary 
palpi  dilated  or  thickened;  areolet  triangular,  subtrapessoidal  or  petio- 

late 7 

Hind  wings  vMh  a  closed  discoidal  cell;  inner  spur  of  hind  tibi«e  longer  than 
half  the  length  of  the  basal  joint  of  tarsi;  palpi  normal;  areolet  triangu- 
lar, usually  petiolate (990)  Crassamicrodus  Ashmead,  new  genua. 

(Type,  MicrodusftUvescensCTesBoii,) 

7.  Eyes  normal,  not  nearly  extending  to  the  base  of  the  mandibles,  the  malar  space 

distinct,  broad. 
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Areolet  triangular,  usually  petiolatc;  claws  simple. 

(991)  Epimicrodus  Ash  mead,  new  genus. 
(Type,  Microdus  diverms  Cresson.) 
Areolet  sessile,  quadrate;  claw^s  cleft  (Siam). 

(992)  CJiromomicrodus  Ash  mead,  new  genus. 
(Type,  Chramomicrodus  abboUi  Aahme&df  manuscript.) 
Eyes  very  large,  extending  close  to  the  base  of  the  mandibles,  the  malar  space 
obsolete;  areolet  triangular  or  subtrapezoidal,  not  petiolate. 

(993)  Zelomorpha  Ashmead,  new  genus. 
(Type,  Zelomorpha  arizonensis  Ashmead.) 

8.  Hind  wings  loUhoul  a  closed  discoidal  cell,  inner  spur  of  hind  tibiae  never  half 

as  long  as  the  basal  joint  of  tarsi;  maxillary  palpi  normal. 

Areolet  incomplete  or  wanting 10 

Areolet  complete 9 

9.  Areolet  tetragonal  or  trapezoidal;  subdisooidal  nervure  in  hind  wings  originat- 

ing at  or  heUrn  the  middle  of  the  discoidal  nervure,  rarely  very  slightly 
above;    metathorax  areolated;    abdomen   with  oblique  or  transverse 

impressed  furrows (994)  Brachyrhopalum  Kriechbaumer. 

Areolet  triangular  and  usually  petiolate;  subdiscoidal  nervure  in  hind  wings 
originating /ar  above  the  middle  of  the  discoidal  nervure;  metathorax 
not  areolat^l (995)  Microdus  Latreille. 

10.  Subdiscoidal  nervure  in  hind  wings  entirely  absent,  the  transverse  median  ner- 

vure straight;  metathorax  short,  exareolated  (Australia). 

(996)  Orgiloneura  Ashmead,  new  genus. 
(Type,  OrgUoneura  arUipoda  Ashmead,  manuscript. ) 

11.  Areolet  wider  than  long,  trapezoidal;  first  abscissa  of  the  radius  thrice  as  long 

as  the  second;  maiiginal  cell  very  wide 14 

Areolet  quadrate  or  nearly;  first  abscissa  of  the  radius  not  nearly  thrice  as  long 
as  the  second,  most  frequently  shorter;  mar^nal  cell  narrow 12 

12.  Maxillary  palpi  6-jointed;  first  abscissa  of  the  radius  usually  shorter  than  the 

second;  hind  wings  normally  celled 13 

Maxillary  palpi  4-jointed;  first  abscissa  of  the  radius  longer  than  the  second; 
hind  wings  with  a  discoidal  cell  and  two  marginal  cells. 

(997)  Snelleniua  Westwood. 

13.  Mesonotmn  without  furrows  or  the  furrows  are  indistinctly  defined;  metanotum 

not  areolated,  at  the  most  with  two  median  longitudinal  carina;  claws 

aunple (998)  Earinus  Wesmael. 

Meeonotnm  with  deep  furrows  which  are  crenulate  anteriorly;  metanotum 
areolated;  claws  cleft (999)  Pseudagaihis  Kriechbaumer. 

14.  Maxillary  palpi  5-jointed;  abdomen  narrow,  subcompressed  and  acute  at  apex, 

the  first  segment  long,  petioliform,  coarsely  rugulose,  the  sides  parallel. 

(1000)  Meteoridea  Ashmead,  new  genus. 
(Type,  Meteoridea  longiventris  Ashmead,  manuscript. ) 

SubfUmily  XI.    CARDIOCHIJL.IN'JE. 

1887.   Tbxoneurinssj  subfamily,  Cresson,  8yn.  Hym.  North  America,  p.  61. 
1900.  Cardiochilmee,  Subfamily  XI,  Ashmead,  Smith's  Insects  of  New  Jersey, 
p.  592. 

Cardiochtleg  Nees  (with  three  or  four  synonjons)  was  included  by 

FOrster  and  other  European  authorities  in  the  subfamily  Microga^- 

terinm.     In  1887,  the  Rev.  T.  A.  Marshall,  who  furnished  generic 

tables  of  the  Brdconidce  for  Mr.  Cresson's  synopsis  of  the  Hymenoptcra 

Proc.  N.  M.,  vol.  xxiii 9 
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of  North  America,  separated  Say's  genus  Toxo7i^uro7i  from  other 
Braconids  as  a  distinct  subfamily  under  the  name  of  Toxoneurince^  the 
distinguished  divine  evidently  being  unaware  at  that  time  of  the 
identity  of  thftt  genus  with  CardiochUes  Nees. 

The  group  is  a  good  one,  intermediate  between  the  Agathidinm  and 
the  MicrogasterincB^  and  readily  distinguished  by  the  venational  charac- 
ters employed  in  my  table  of  subfamilies. 

The  following  are  the  essential  characters  for  its  recognition: 

Front  wings  with  three  cubital  cells,  the  inaiig:inal  cell  elongate,  the  third  abscissa  of  the 
radins  reclivate,  the  second  cubital  cell  longer  than  wide;  hind  wings  with  two 
marginal  cells;  mesonotum  with  distinct  furrows  converging  and  meeting  pos- 
teriorly; metathorax  areolated,  the  areola  lozengoidal,  rarely  indistinct;  antennae 
16-jointed (1001)  OardtocAtfe*  Neee. 

SutoflMnily  XII.    MICROO-ASTJERIN-JK. 

1862.  MicrogagUroidK,  Family  10,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  pp. 

228  and  244. 
1885.  MicrogoMeridea  MaiwhaTiTi,  Trans.  £nt  Soc.  Lond.,  p.  10. 

1887.  Microga8lerin«y  Subfamily,  Cresson,  Syn.  Hym.  N.  A.,  pp.  54-69. 

1888.  MicrogatUridse  Marshal^,  Species  des  Hym.  des  Braconides,  I,  p.  66. 
1900.  MicrogasterinsSj  Subfamily  XII,  Ashmead,  Smith's  Insects  of  New  Jersey, 

p.  592. 

This  is  a  large  and  most  difficult  group,  its  nearest  allies  being  the 
Agathidince  and  the  CardiochUince. 

The  absence  of  parapsidal  fun-ows  and  the  rather  full  characters 
employed  in  my  table  of  subfamilies  will,  howevier,  render  the  group 
easily  recognized. 

The  group  is  probably  susceptible  of  tribal  divisions.  Neoneurus 
and  Eldsmosoma  will  fall  together;  then  Mirax  and  allies;  and  finally 
the  genuine  Microgasterines,  Apantel^^  Microgaster^  etc, 

Phvmarmis  Philippi,  described  from  South  America,  is  unknown  to 
me  in  nature,  but  evidently,  judging  from  the  figure  and  description, 
belongs  to  this  group.  Cotesia  Cameron,  is  also  unknown  to  me;  it 
may  yet  prove  to  be  identical  with  Apantelei^  FOrster. 

The  genera  at  present  recognized  may  be  distinguished  by  the  char- 
acters made  use  of  in  the  following  table: 

TABLE  OF  GENERA. 

Marginal  cell  completely  closed 2 

Marginal  cell  incomplete  or  wholly  wanting 3 

2.  Areolet  oblique,  rhomboidal;  antenna  17- jointed,  the  joints  of  the  flagellum 

with  fascicles  of  long  haire (1002)  Pluinarius  Philippi. 

Areolet  subquadrate;  antenn-je  16-jointed,  normal. 

(1003)  Neoneurvis  HaMdsLy^EcdUes  FoTBter. 
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3.  Mai^nal  cell  for  the  most  part  entirely  absent  or  at  moet  with  only  the  first 

abscissa  of  the  radius  present 6 

Maiginal  cell  not  entirely  wanting,  the  radius  present  but  not  extending  to  the 
costa,  but  forming  a  well-defined,  although  open,  cell 4 

4.  UadiQs  not  geniculate;  metanotum  not  strongly  areolated : 5 

Radius  geniculate;  metanotum  sometimes  areolated. 

Areolet  incomplete,  but  in  position,  subquadrate;  hind  portion  of  the  cubi- 
tus interstitial  with  the  fore  part;  antennae  in  female  13-14  jointed,  in 
male  14-16  jointed;  metanotum  not  areolated. 

(1004)   EI(mno9oma  Ruthe. 

Areolet  wanting  or  open  behind,  not  subquadrate  in  position;  hind  pc^rtion 
of  the  cubitus  emerging  from  the  first  discoidal  cell;  antennae  21-jointed; 
metanotum  strongly  areolated ( 1005)  Dirrhope  Forster. 

5.  Hind  portion  of  the  cubitus  emerging  from  the  first  discoidal  cell;  antennse 

20-jointed (1006)  Acadius  Haliday. 

6.  Front  wings  with  three  cubital  cells,  the  second  (or  areolet)  and  the  third  never 

oonfloent 14 

Front  wings  wUhoul  cubital  cells,  or  at  most  with  two  only,  in  the  latter  case  the 
second  and  third  being  confiaent 7 

7.  Front  wings  with  iux)  cubital  cells,  the  areolet  confluent  with  the  third;  the  dis- 

coidal cells  usually  distinct  and  separated;  mesonotum  normal 8 

Front  wings  xpithoul  cubital  cells,  and  the  first  and  second  discoidal  cells  are 
obliterated  or  confluent;  mesonotum  with  a  large  fovea  in  front  of  the 
scutellum;  antennse  21-jointed;  hind  coxse  very  long,  subcylindrical. . 

(1007)  Codotharax  Ashmead. 

8.  Antennse,  in  both  sexes,  14-jointed;  hind  wings  \vithout  a  radius. 

(1008)  Mirax  Haliday. 

Antennse  17-iointed (1009)  Cotesia  Cameron. 

Antennse  18- join  ted. 

Clypeus  entirely  separated  from  the  fsLce  by  a  grooved  line  or  furrow 

between  the  clypeal  fovese 12 

Clypeus  not  separated  from  the  face  by  a  grooved  line  or  furrow  between 
the  clypeal  fovese 9 

9.  Metathorax  quite  differently  formed,  ivUhotU  a  transverse  apical  carina 10 

Metathorax  short,  truncate  posteriorly,  the  truncature  Iwunded  superiorly  by  a 

transverse  carina,  the  face  tvith  a  distinct  petiolar  area. 

(1010)  Parajmniele^  Ashmead,  new  genus. 
(Type,  Apanteles  aletise.  Riley. ) 

10.  Metathorax  with  a  distinct  median  longitudinal  carina  (rarely  nearly  obliterated 

by  the  coarseness  of  the  sculpture),  areolated,  or  at  least  with  a  distinct 

areola  or  median  area 11 

Metathorax  tcithaut  a  trace  of  a  median  carina  or  an  areola,  smooth,  alutaceous, 
or  shagreened,  and  rarely  with  a  slight  median  depression. 
Second  abdominal  segment  vnthoiU  lateral  grooved  lines. 

( 101 1 )  Protapanteles  Ashmead. 
Second  abdominal  segment  with  distinct  lateral  grooved  lines,  which  con- 
verge anteriorly. 

11.  Metanotum  with  a  distinct  median  longitudinal  carina-  (rarely  nearly  obliter- 

ated by  the  coarseness  of  the  sculpture). 
Second  abdominal  segment  not  separated  from  the  third  by  a  deep  trans- 
verse furrow;  ovipositor  never  prominent,  at  the  most  Hubexserted,  the 
hypopygium  plow-share  shaped (1012)  Apanteles  Forster. 


Digitized  by  VjOOQ IC 


132  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  vol.  xxiii. 


Second  abdominal  segment  separated  from  the  third  by  a  deep  transverse 
furrow;  ovipositor  always  long  or  prominently  exserted. 

(1013)  Pseudapantele9  Aj^mesA. 
Metanotum  areolated  or  at  least  with  a  distinct  areola  or  median  area;  oviposi- 
tor always  long  or  prominently  exserted ( 1014)   UrogatUr  Ashmead. 

12.  Metathorax  teri^  a  distinct  median  longitudinal  carina  (rarely  nearly  obliterated 

by  the  coarseness  of  the  sculpture),  areolated,  or  at  least  with  a  distinct 

areola  or  median  area 13 

Metathorax  wiihout  a  trace  of,  a  median  carina  or  an  areola,  smooth  alutaceous 
or shagreened.     (seep.  131) (HH)  ProUipaideln  k^hva&A. 

13.  Metathorax  >\ith  a  median  carina  longitudinal  carina  (rarely  nearly  obliterated 

by  the  coarseness  of  the  sculpture). 

Ovipositor  hidden,  never  prominently  ex8erte<l (1012)  Apanieles  Forster. 

Ovipositor  long  or  always  prominently  exserted. 

(1013)  Psmdapanteles  Ashmead. 
Metathorax  areolated,  or  at  least  with  a  distinct  areola  or  median  area;  ovipos- 
itor always  long  or  prominently  exserted ...(101 4)  Urogasler  Ashmead. 

14.  Clypeus  entirely  separated  from  the  face 18 

Clypeua  not  entirely  separated  from  the  face 15 

15.  Metathorax  with  a  prominent  median  longitudinal  carina  or  the  surface  very 

coarsely  rugose 16 

Metathorax  ivithout  such  a  carina,  but  with  a  more  or  less  distinct  median  area 
or  areola. 
Front  wings  with  the  areolet  very  small;  second  abdominal  segment  much 
shorter  than  the  third  . . .  (1015)  HypomicrogaMer  Ashmead,  new  genus. 

(Type,  MicrogaMer  zonariua  Say. ) 

16.  Second  abdominal  segment  separated  from  the  third  by  a  deep,  transverse  fur- 

row, n<)i  trilobed 17 

Second  abdominal  segment  not  separated  from  the  third  by  a  deep,  transverse 
furrow,  and  trilobed  by  tw^o  nearly  parallel  longitudinal  grooved  lines 
,  or  furrows;  ovipositor  at  most  subexserted,  not  prominent 

(1016)  Dioloogagter  Ashmead,  new  genus. 
(Type,  Microgaster  melligagier  Provancher. ) 

17.  Mesopleural  furrow  long  and  crenulate;  abdomen  elongate,  the  sides  parallel; 

plate  of  first  segment  oblong,  quadrate,  as  wide  as  the  second  segment; 
ovipositor  long;  last  joint  of  tarsi  long  and  stout;  the  pulvillus  large, 

longer  than  the  claws (1017)  HygropUlis  Thomson. 

Mesopleural  furrow  wanting  or  shallowly  impressed  and  smooth;  abdomen  not 
especially  long,  the  sides  arcuate,  never  parallel;  plate  of  first  segment 
trapezoidal;  ovipositor  exserted;  last  joint  of  tarsi  and  the  pulvillus 
normal (1018)  Microgasler  Latreille. 

18.  Hind  tibial  spurs  very  long,  the  inner  spur  fully  two-thirds  the  length  of  the 

basal  joint  of  the  tarsi;  plate  of  first  abdominal  segment  very  narrow, 

linear (1019)  /Votomtcropjifu  Ashmead. 

(Type,  Proiomicroplitvt  Germani  Ashmead,  manuscript.) 
Hind  tibial  spurs  short,  the  inner  spur  scarcely  one-third  the  length  of  the 
basal  joint  of  the  tarsi;  plate  of  first  segment  variable. 

(1020)  MicropliHa  Foreter, 
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Sublkinily  XIII.    ICHNHiUTlN^K. 

1862.  IcknetUaidx,  Family  20,  FeSROTER,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  229  and  256. 
1885.  Ichneutide*  Mabshall,  Trans.  Ent.  Soc.  Lond.,  p.  10. 

1887.  IckTieutinaTf  Subfamily,  Crebson,  Syn.  Hym.  North  America,  p.  61. 

1888.  IchnetUidse,  Tribe  XVII,  Marshall,  Species  des  Hym.  de«  Braconides,  I, 

p.  66. 
1900.  IchnetUime,  Subfamily  XIII,  Ashmead,  Smith's  Insects  of  New  Jersey, 
p.  694. 

With  this  group  begins  a  series  of  subfamilies  quite  distinct  from 
the  preceding  and  closest  allied  to  those  which  are  to  follow,  or  Wes- 
mael's  Clydostomi. 

The  Ich7ieutvncB  and  the  OpiiruE  closely  resemble  each  other  and 
agree  fairly  well  in  the  venation  of  the  hind  wings;  the  former  is, 
however,  easily  separated  from  the  latter  by  the  venation  of  the  front 
wings,  the  marginal  cell  being  very  short,  while  the  anal  cell  is  divided 
by  a  transverse  nervure  or  a  stump  of  a  nervure. 

The  species  belonging  to  this  group  whose  parasitism  is  known  all 
attack  the  larvae  of  various  saw-flies  {Tenthredinoidea), 

Only  three  genera  fall  into  this  group,  all  found  in  our  fauna. 

TABLB  OK  OBNBRA. 

Hind  wings  with  the  radius  absent 2 

Hind  wings  with  the  radius  present 3 

First  abfldssa  of  the  radius  much  shorter  than  the  second,  the  latter  being  much 
longer  than  the  first  transverse  cubitus;  first  joint  of  the  fiagellum  longer 
than  the  scape;  maxillary  palpi  S-jointed,  the  end  penultimate  joints  sub- 
equal;  ocelli  normal (1021 )  Tchneutes  Nees. 

2.  First  abscissa  of  the  radius  as  long  as  the  second,  the  second  shorter  than  the 
first  transverse  cubitus;  first  joint  of  the  fiagellum  not  longer  than  the  sc^pe; 
maxillary  palpi  4-jointed,  the  last  joint  much  longer  than  the  preceding; 

ocelli  normal (1022)  Jchneuiidea  Ashmead,  new  genus. 

(Type,  IchnetUes  abdominalis  Cresson. ) 

First  abscissa  of  the  radius  either  much  shorter  or  longer  than  the  second,  the 

second  usually  a  little  shorter  than  the  first  transverse  cubitus;  maxillary 

palpi  5-jointed;  ocelli  abnormal,  the  frons  being  short  and  the  front  ocellus 

placed  far  anteriorly  between  the  antenna? (1023)  Prolerops  Wesmael. 

Sut>fkmily  XIV.    OI>IIN-J3^. 

1862.   Opioids,  Family  24,  F^rster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  pp. 

229  and  258. 
1885.  Opiides  Marshall,  Trans.  Ent.  SocLond.,  p.  11. 

1887.  OpUnsSj  Subfamily,  Crbsson,  Syn.  Hym.  North  America,  pp.  54  and  61. 

1888.  Opndse,  Tribe  XXII,  Marshall,  Species  des  Hym.  des  Bracionides,  I,  j).  67. 
1900.  OpHmg,  SubfamUy  XIV,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  594. 

This  tribe  is  composed  of  a  great  number  of  minute  sjpecies,  para- 
sitic on  Dipterous  larv'^ce,  and  particularly  on  leaf -mining  species.  It 
is  separated  from  the  Ichneuthup,  })y  the  marginal  cell  being  long,  never 
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short,  usually  extending  to  or  very  near  the  tip  of  the  wing,  and  by 
the  undivided  anal  ceil. 

A  few  of  the  species  have  a  more  or  less  distinct  mouth  opening  and 
may  be  easily  confused  with  small  species  in  the  subfamily  BrdcoiiinxEj 
the  venation  of  the  hind  wings  alone  separating  them. 

TABLE   OP  GENERA. 

Second  cubital  cell  short,  as  broad,  or  nearly,  as  long 2 

Swxmd  cubital  cell  not  short,  much  longer  than  broad 4 

2.  Se(^ond  abdominal  segment  witJiout  curved  transverse  furrows 3 

Second  abdominal  s^ment  vrUh  two  curved  transverse  furrows. 

(1024)  Gnamptodon  Haliday. 
8.  AMomen  with  more  than  8  visible  segments. 

(1025)  Mesotages  Forster  ?  =  Iledylus  Marshall. 

Abdomen  with  3  visible  segments  above;  head  transverse  quadrate,  the  temples 

broad;  second  abscissa  of  the  radius  a  little  shorter  than  the  first 

transverse  cubitus ( 1026)  S\dydu8  Du  Buysson. 

4.  Se(!ond  abscussa  of  the  radius  mxich  longer  than  the   first  transverse  cubitus; 

stigma  most  frequently  narrow  or  lanceolate 11 

Second  alxK'issa  of  the  radius  shorter,  not  or  scarcely  longer  than  the  first  trans- 
verse cubitus;  stigma  most  frequently  broad,  ovate  or  triangular. 

Marginal  cell  completely  closed 5 

Marginal  cell  open  at  apex ( 1027)  Lytacra  Forster. 

r>.  Clypeus  riol  homed 6 

Clypeus  homed (1028)  Rhinoplwt  Forster. 

().  Mouth  not  completely  closed,  a  more  or  less  distinct  opening  between  the  cly- 
peus and  the  mandibles 10 

Mouth  completely  closed,  the  mandibles  fitting  close  to  the  clypeus 7 

7.  Re(!urrent  nervure  received  by  the  second  cubital  cell 8 

Recuirrent  nervure  received  by  the  first  cubital  cell  or  interstitial  with  the  first 

transverse  cubitus ( 1029)  Zetete»  Forster. 

H.  ClyiMius  nfd  separated  from  the  face  by  a  sharp  elevated  line,  but  by  a  more  or 

leHS  deeply  impressed  line,  not  thickly  hairy 9 

(-lyi^eus  »ei)arated  from  the  face  by  a  sharp  elevated  line,  and  thickly  hairy. 

(laW)  Chilotrichia  Forster. 
\).  liadiua  originating  somewhat  before  the  middle  of  the  stigma,  rarely  from  the 
middle. 
Stigma  narrow,  elongate;  first  abscissa  of  the  radius  rarely  half  as  long  as 
the  second,  the  mai^inal  cell  extending  to  the  apex  of  the  wing. 

(1031)  BiotUeres  Forster. 

Stigma  large,  triangular (1032)  Trigonospilus  Ash  mead,  new  genus. 

(Type,  T^rigoriospUus  Hopkinsi  Ashmead,  manuscript.) 
Radius  originating  far  beyond  the  middle  of  the  stigma. 

(1033)  StenospUus  Forster. 

10.  Radius  originating  near,  or  somewhat  beyond,  the  middle  of  the  stigma,  the  lat- 

ter large,  thick,  ovate  or  subtriangular..(1034)  Dicu^hasma  Forster. 
Radius  originating  at  about  the  basal  third  of  the  stigma. 

(1035)  RliabdospUua  Forster. 

11.  Radius  not  originating  from  the  base  of  the  stigma 12 

Radius  originating  from  the  Iwse  of  the  linear  stigma.  .(1036)  Eurytenes  Forster. 


Digitized  by  VjOOQ IC 


HO.  1206.  ICBNEVMON  FLIES-ASHMEAD.  135 


12.  Kecurrent  nervure  interstitial  or  received  by  the  second  cuV)ital  cell 14 

Recurrent  nervure  received  by  the  first  cubital  cell. 

Mesonotal  furrows  much  abbreviated  or  entirely  absent 13 

Mesonotal  furrows  complete.    Second  discoidal  cell  open. 

(1037)  H(dc(molug  Foreter. 

13.  Stagma  broad;  transverse  median  nervure  in  hind  wings,  with  a  trace  of  a  recur- 

rent nervure (1038)  Apodesmia  Forster. 

Stigma  narrow;  transverse  median  nervure  in  hind  wings  tdthoiU  a  trace  of  a 
recurrent  nervure (1039)  AUolypus  Forster. 

14.  Second  abdom inai  segment  without  a  transverse  impressed  line 15 

Second  abdominal  segment  wUh  a  transverse  impressed  line,  the  second  and 

third  segments  subequal. 
Stigma  lanceolate;  second  cubital  cell  sessile.. ^ (1040)  PJixdrotoma  Fdrster. 

15.  Face  wUhotU  long  hairs,  at  the  most  sparsely  pubescent 16 

Face  densely  clothed  with  long  hairs;  stigma  lanceolate;  second  cubital  cell 

subpetiolate ( 1041 )  Eulrichoptfis  Forster. 

16.  Badius  not  originating  beyond  the  middle  of  the  Btigma : . . .  17 

Badius  originating  beyond  the  middle  of  the  stigma.  .(1042)  Therohclua  Forster. 

17.  Mandibles  not  emarginate  on  the  underside 19 

Mandibles  emaiginate  on  the  underside. 

Mouth  completely  closed 18 

Mouth  more  or  less  open. 

First  joint  of  the  fiagellum  longer  than  the  second;  second  cubital  cell 
subsessile,  the  marginal  cell  extending  to  the  tip  of  the  wing. 

(1043) //i/rpooi/nodit«  Forster. 

18.  Marginal  cell  long,  closed  at  or  near  the  tip  of  the  wing;  stigma  lanceolate,  the 

radius  originating  before  the  middle,  the  second  abscissa  of  the 
radius  about  twice  as  long  as  the  first  transverse  cubitus. 

(1044)  Hypolabis  Forster. 
Marginal  cell  short,  closed  much  before  the  tip  of  the  wing. 

(1045)  Cryptonastes  Forster. 

19.  Second  abedssa  of  the  radius  much  shorter  than  the  third 20 

Second  abscissa  of  the  radius  as  long  as  the  third. 

Stigma  narrowed  or  linear,  the  radius  originating  from  its  basal  third  or 
before  the  middle,  the  first  abscissa  short  but  distinct;  second  dis- 
coidal cell  closed (1046)  Biopktkora  Forster. 

20.  Mouth  more  or  leas  open;   submedian  cell  most  frequently  longer  than  the 

median,  rarely  equal 21 

Mouth  closed;  submedian  and  median  cells  equal  or  nearly;  stigma  lanceolate; 
second  discoidal  cell  closed (1047)  DesmiofAoma  Forster. 

21.  Second  discoidal  cell  open 22 

Second  discoidal  cell  closed. 

Stigma  large,  subtriangular;  cubitus  originating  from  or  a  little  beyond  the 
middle  of  the  basal  nervure;  first  abscissa  of  the  radius  distinct,  not 
short,  the  second  cubital  cell  therefore  distinctly  petiolate. 

(1048)  0!e<e»  Forster. 

Stigma  lanceolate,  rarely  subtriangular;  cubitus  originating  near  the  apex 
of  the  basal  nervure,  or  near  the  parastigma,  the  first  abscissa  not 
or  scarcely  developed,  the  second  cubital  cell  therefore  sessile  or 
subsessile (1049)  Opius  Wesmael. 

22.  Stigma  narrowed,  linear. .  ^ (1050)  Nosopoea  Forster. 
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Sublkmily  XV.    BRACONIN.^. 

1862.  BmconidXy  Family  I,  FOrsteb,  Verb.  d.  natarh.  Ver.  pr.  RheinL,  XIX, 

pp.  227  and  234. 
1885.  Braconides  Marshall,  Trans.  Ent  Soc.  Lond.,  p.  1. 

1887.  Bracomnx^  Subfamily,  Cresson,  Syn.  Hym.  North  Amer.,  pp.  54  and  56. 

1888.  Braconida%  Tribe  I,  Marshall,  Species  des  Hym.  des  Braconides,  I,  p.  65. 
1900.  Bracaninssy  Sub^unily  XV,  Ashmead,  Smith's  Insects  of  New  Jersey,  p. 

595. 

This  subfamily  and  the  following,  the  HhogadincB  and  the  SpathitncB^ 
represent  Wesmael's  division  Oydostomi^  distinguished  from  the  pre- 
ceding groups  by  having  the  clypeus  emarginate  or  impressed  ante- 
riorly, and  forming,  with  the  mandibles,  a  semicircular  opening. 

The  species  belonging  to  this  subfamily  are  easily  i*ecognized  by 
the  very  short  submedian  cell  in  the  hind  wings  and  the  non-margined 
occiput,  temples,  and  cheeks.  In  the  Spathimm  and  the  RhogadiruB 
the  submedian  cell  in  the  hind  wings  is  never  very  short  and  the 
occiput,  the  temples,  and  the  cheeks  are  most  frequently  distinctly 
margined. 

Three  tribes  or  minor  groups,  have  been  recognized,  distinguished 
principally  by  the  length  of  the  submedian  cell  in  the  front  wings. 

TABLE  OF  TRIBBS. 

Submedian  cell  much  shorter  than  the  median;  eyes  large,  extending  clear  to  the 
base  of  the  mandibles,  the  malar  space  wanting. .  .Tribe  I.   APHRAsroBRACOimrL 

Submedian  and  median  cells  equal;  eyes  not  extending  to  the  base  of  mandibles. 

Tribe  II.     Braoonini. 

Submedian  cell  distinctly  longer  than  the  median;  eyes  not  extending  to  base  of  the 
mandibles Tribe  III.     Euubobraoonini. 

Tribe    I.     APHRASTOBRACONINI. 

This  tribe  is  based  upon  a  species  described  recently  by  the  writer 
from  Ceylon;  it  differs  from  all  other  Braconids  belonging  to  the  sub- 
family BracoriinoB  by  the  submedian  cell  being  much  shorter  than  the 
median,  by  the  large  eyes,  and  the  absence  of  a  malar  space: 

Head  transverse,  the  eyes  very  large,  occupying  the  whole  side  of  the  head,  the  face 
and  vertex  being  very  narrow;  marginal  cell  extending  to  tip  of  the  wing,  the 
median  cell  much  longer  than  the  submedian.. (1051)  Aphraslohracon  AshvaeBA. 

(Tyi)e,  Aphnuilobracon  flavipennis  Ashmead. ) 

Tribe  II.     BRACONINI. 

To  this  tribe  belong  the  vast  majority  of  the  species  found  in  the 
subfamily  BracoiiincB;  they  are  separated  at  a  glance  from  all  others 
by  having  the  median  and  submedian  cells  of  an  equal  length,  the 
transverse  median  nervure  being  distinctly  hUerstitial  with  the  basal 
nervure. 
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Twenty -one  genera  have  been  recognized,  sepai'a})le  tts  follows: 

TABLS  OF  GENBKA. 

Abdomen  with  the  sutures  between  the  segments  deep  and  usually  crenulate,  the 
apical  margins  of  the  segments  sometimes  rimmed  or  reflexed 2 

Abdomen  with  the  sutures  between  the  segments  normal,  or  at  the  most  with  only  the 
second  deep  and  crennlate,  the  second  and  third  sometimes  connate;  dorsal 
segments  without  transverse  furrows,  except  sometimes  the  second. . .  5 

2.  Head  transverse,  the  temples  more  or  less  narrowed  or  oblique 4 

Head  quadrate  or  nearly,  the  temples  broad. 

Scape  simple,  unarmed 3 

Scape  armed  with  a  tooth  beneath. 

(1052)  0dont09capus  Gribodo  ^=ChaoiUa  Cameron. 

3.  Abdomen  elongate  and  much  narrowed;  dorsal  segments  3-5  at  base,  with 

broad,  transverse,  crenate  furrows  and  with  oblique,  usually  crenate, 
furrows  laterally,  the  apical  margins  elevated.   (Siara. ) 

(1053)  Zaglypiogagtra  Ashmead,  new  genus. 

^  ('I'yp^f  ZaglypLogagUr  abboUi  Ashmead,  manuscript. ) 

Abdomen  broad,  oblong-oval;  dorsal  s^ments  2-4,  with  deep,  transverse,  usually 

crenate,  furrows,  the  second  also  with  an  oblique  furrow  on  each  side, 

extending  from  the  basal  middle  to  the  lateral  depressions. 

(1054)  Iphiavlax  F6rster=7po6rac<m  Thomson. 

4.  Abdominal  segments  2-4,  with  oblique  lateral  impressions,  and  all  longitudinally 

striate  or  aciculate ( 1055 )  Glyptomorpha  Holmgren. 

5.  Labrom  short,  not  elongate  or  rostriform 6 

Labrum  elongate,  rostriform  or  nearly. 

Abdomen  elongate,  the  second  dorsal  s^^mentand  sometimes  the  third  with 
oblique  or  curved  lateral  furrows  or  depressions,  basal  segments  for  the 
most  part  longitudinally  striate  or  aciculate (1066)  Vipio  Latreille. 

6.  Head  transverse  or  obtrapezoidal,  as  seen  from  above,  the  temples  rarely  broad, 

usually  narrow  or  very  oblique,  never  as  broad  as  the  width  of  the  eyes; 

metathoracic  spiracles  most  frequent,  very  minute,  Inconspicuous 11 

Head  quadrate  or  cubical,  the  temples  broad. 

Hind  wings  with  only  one  marginal  cell 7 

Hind  wings  with  ttoo  marginal  cells (1057)  Heteropteran  Bnill6. 

7.  Anterior  tarsi  not  twice  as  long  as  their  tibisp;  penultimate  abdominal  segment 

not  so  long  as  the  preceding 8 

Anterior  tarsi  at  least  twice  as  long  as  their  tibiee;  penultimate  abdominal  seg- 
ment twice  as  long  as  the  preceding (1058)  Megaproctus  Pnill^. 

8.  Second  cubital  cell  shorter  than  the  first;  the  second  abscissa  of  the  radius 

rarely  longer  than  the  first  transverse  cubitus,  and  most  frequently 
shorter  than  the  first  abscissa  of  the  cubitus;  scape  not  long,  subglobose, 
oboonic  or  clavate;  i)edicel  and  first  joint  of  the  flagellum  equal  or 

nearly 10 

Second  cubital  cell  always  much  longer  than  the  first;  the  second  abscissa  of  the 
radius  nearly  twice  as  long  as  (or  even  longer  than)  the  first  transverse 
cubitus. 

Eyes  not  so  large,  entire,  never  emai^ginate  within 9 

Eyes  very  laige,  occupying  the  whole  sides  of  the  head  and  emarginate 
within  opposite  the  insertion  of  theantennee  (Africa). 

(1059)  Curriea  Ashmead,  new  genus. 
(Type,  Curriea fa&ciaUpennis  Ashmeadf  manuscript.) 

9.  Scape  rather  long,  cylindrical,  truncate  at  apex,  the  pedicel  much  shorter  than 

the  first  joint  of  the  flagellum,  the  third  flagellar  joint  shorter  than 


Digitized  by  VjOOQ IC 


1 38  PROCEEDINGS  OF  THE  NA  TIONA  L  MUSEUM.  vol.  xxiii. 

either  the  first  or  second;  second  dorsal  alxlomiual  segment  with  oblique 
lateral  depressions  which  extend  from  the  basal  middle. 

(1060)  MeUtnobracon  Ashmead,  new  genus. 
(Type,  Bracon  nmplex  Cresson. ) 
Scape  subglobose,  obliquely  truncate  at  apex,  the  pedicel  annular,  scarcely  one- 
third  the  length  of  the  first  joint  of  the  flagellum,  the  second  and  third 
flagellar  joints  equal,  hardly  so  long  as  wide,  shorter  than  the  first; 
abdomen  smooth,  polished,  banded  with  white,  the  second  dorsal  seg- 
ment with  smooth  oblique  lateral  impressions,  the  third  sometimes  with 
a  transverse  furrow  at  base  (Australia). 

(1061)  CaUibracon  Ashmead,  new  genus. 
(Type,  Bracon  limbaius  Brull^.) 

10.  Third  joint  of  the  fiagellum  longer  tlian  either  the  first  or  the  second,  the  first 

shorter  than  the  second;  abdomen  elongate,  the  second  dorsal  segment 

with  lateral  grooved  lines,  oblique  at  base (1062)  Codoidfs  WesmaeL 

Third  joint  of  the  fiagellum  not  longer  than  the  second,  both  about  equal. 

(1063)  Atanycolus  Forster. 

1 1 .  Metathorax  smooth,  vnthoui  a  median  carina 12 

Metatliorax  with  a  distinct  median  carina 20 

12.  Se<x>nd  abscissa  of  the  radius  much  longer  than,  and  sometimes  twice  as  long 

as,  the  first  (or  even  longer),  always  much  longer  than  the  first  trans- 
verse cubitus 13 

Second  abscissa  of  the  radius  not,  or  scarcely,  longer  than  the  first,  usually  a 
little  shorter  than  the  first  transverse,  cubitus,  or  no  longer 19 

13.  Radius  not  extending  to  the  tip  of  the  wing 17 

Radius  extending  to  the  tip  of  the  wing. 

Legs  densely  hairy 15 

Legs  not  densely  hairy 14 

14.  Abdomen  abnormal,  short  rounded,  above  highly  convex,  beneath  concave, 

with  only  four  or  five  visible  dorsal  segments 16 

Abdomen  normal,  never  very  short,  often  elongate,  with  the  usual  number  of 
s^ments. 

Scape  three  or  more  times  longer  than  thick,  subcylindrical,  with  the 
apical  maigin  beneath  acutely  produced;  first  joint  of  the  fiagellum 
nearly  twice  as  long  as  the  second;  abdomen  elongate,  much  longer 
than  the  head  and  thorax  united,  narrowed  toward  the  base,  smooth, 
but  the  first  and  second  dorsal  segments  with  deep  lateral  grooved  lines, 
furrows,  or  depressions,  the  third  w^ith  two  shallow  oblique  impressions; 
metathoracic  spiracles  large,  linear,  placed  behind  the  middle;  all  tarsi 
longer  than  their  tibia*,  and  the  joints  armed  with  stiff  bristles  or  spines 

at  apex ( 1064)  Compsobracon  Ashmead,  new  genus. 

(Type,  Exothecus  magnificus  Ashmead,  manuscript.) 

Scape  subglobose,  or  not  twice  as  long  as  thick,  shorter  tlian  the  first  joint 
of  the  fiagellum,  or  no  longer,  and  rarely  more  than  two  and  one-half 
times  as  long  as  thick;  first  joint  of  the  fiagellum  slightly  the  longest 
joint,  or  never  shorter  than  the  second  or  the  third;  pedicel  about  twice 
as  long  as  thick;  abdomen  oblong  oval,  not  longer  than  the  head  and 
thorax  united,  smooth,  except  sometimes  the  first  and  second  at  base 
laterally,  which  are  usually  striate,  the  second  dorsal  segment  withotU 
lateral  grooved  furrows,  the  third  simple  wilhoiU  impressions;  meta- 
thoracic spiracles  small,  rounded,  placed  at  or  a  little  before  the  middle; 
tarsi  unarmed,  the  last  joint  about  the  length  of  the  second. 

(1065)  Macrodyctium  Ashmead,  new  genua 
.^^^^  (Type,  Bracon  euuras  Ashmead. ) 
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15.  Scape  short,  subglobose;  first  joint  of  the  flagellutn  twice  as  long  as  the  pedicel; 

abdomen  oblong,  segmentB  3-5,  with  transverse  grooved  lines  or  fur- 
rows; metatharadc  spiracles  minute,  inconspicuous,  placed  before  the 
middle (1066)  Myosama  Bmlle. 

16.  Meflonotal  furrows  complete  and  only  slightly  conveiiging  posteriorly;  scutellum 

convex,  with  a  crenate  furrow  across  the  base;  first  and  second  abdom- 
inal segments  coarsely  rugose,  occupying  most  of  the  surface;  the  second 
and  the  third  very  large,  closely  united;  the  fourth  and  fifth  very  short, 
opaque,  shagreened;  the  sixth  often  retracted,  but  emar^nate  medially 
at  apex  for  the  reception  of  the  ovipositor;  scape  subglobose,  truncate 
at  apex;  pedicel  annular,  wider  than  long;  first  three  joints  of  the 
fiagellum  about  of  an  equal  length,  scarcely  longer  than  thick.   (Japan. ) 

(1067)  CheUmogcuttra  Ashniead,  new  genus. 
(Type,  Chekmogastra  Koehelei  Ashmead,  manuscript.) 

17.  Abdomen  normal,  noi  spinous 18 

Abdomen  abnormal,  spinous. 

Scape  long,  angulated  beneath ( 1068)  Binarea  Bnill^. 

18.  Frons  fiat,  not  or  scarcely  impressed  above  the  insertion  of  the  antennae;  ineso- 

pleura  w^ithout  a  furrow. 

Abdomen  smooth,  as  in  Macrodydium^  or  at  the  most  with  segments  1-3  finely 
sculptured,  the  ovipositor  usually  long,  more  rarely  shorter  than  the 
abdomen;  scape  sul^loboee,  very  little  longer  than  thick,  the  first 
slightly  the  longest;  first  dorsal  segment  with  two  furrows  which  con- 
verge anteriorly;  last  joint  of  hind  tarsi  distinctly  shorter  than  the  sec- 
ond  (1069)  Microbrcuxm  Ashmead. 

Abdomen  with  all  the  segments,  except  sometimes  the  apical  segments,  sculp- 
tured, shagreened,  or  coriaceous,  the  fourth  segment  very  rarely  smooth; 
first  joint  of  the  fiagellum  distinctly  longer  than  the  second,  the  third  a 
little  shorter  than  the  second;  first  dorsal  segment  of  abdomen  rarely 
much  longer  than  wide  at  apex,  with  a  depression  and  a  sulcus  at  base; 
last  joint  of  hind  tarsi  long,  as  long,  or  nearly,  as  the  second. 

(1070)  Bracon  Fabricius. 

19.  First  discoidal  cell  petiolate;  head,  thorax,  and  abdomen  most  frequently  coria- 

(reous  or  shagreened,  rarely  smooth  and  shining;  antennal  characters  as 
in  Bracon  (Sentu  stricli);  ovipositor  short,  rarely  two-thirds  the  length 
of  the  abdomen,  most  frequently  much  shorter;  last  joint  of  hind  tarsi 
about  the  length  of  the  third,  shorter  than  the  second. 

(1071)  Hahrobracon  Aehmesd. 

20.  Mesothoracic  furrows  more  or  less  distinctly  impressed,  the  middle  lobe  promi- 

nently elevated  anteriorly;  scutelum  with  a  crenate  furrow  across  the 
base. 

Abdomen  with  the  sutures  between  the  segments  distinct,  well  defined; 
tarsi  normal,  the  last  joint  of  the  hind  tarsi  not  enlarged,  shorter  than 
the  second  joint;  first  joint  of  the  fiagellum  about  twice  as  long  as 
thick,  nol  or  scarcely  longer  than  the  second;  ovipositor  either  long  or 
short,  normal,  the  sheaths  not  broad. 

(1072)  Tropidofrra/xm  Ashmead,  new  genus. 
(Type,  Bracon  gastroidesc  Ashmead. ) 

Abdomen  with  the  sutures  after  the  first  poorly  defined,  indistinct;  tarsi 
abnormal,  the  last  joint  much  enlarged,  as  long  as  the  first;  first  joint 
of  the  fiagellum  about  thrice  as  long  as  thick,  a  little  longer  than  the 
second;  ovipositor  very  stout,  shorter  than  the  abdomen,  but  with  the 

sheaths  broad ( 1073)  Baryprodus  Ashmead,  new  genus. 

(Type,  Bracon  barypus  Marshall.) 
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Tribe  111.     EUUROBRACONINI. 

This  tribe  is  based  upon  a  Japanese  species  named  by  Frederick 
Smith  Bracan  penetrator;  it  is  remarkable  for  the  length  of  the  ovi- 
positor, which  is  many  times  longer  than  the  whole  insect  and  recalls 
that  found  in  certain  Pimplids — Rhysaa  and  Thales^m. 

Sabmedian  cell  distinctly  longer  than  the  median. 

(1074)  ^tiro6rcwt>n  Ashmead,  new  genus. 
(Type,  Braeon penetralor  Smith.) 

Subfkmily  XVT.    RHOO-ADINJK. 

1900.  Rhogadinx,  Subfamily  XVI,  Ashmkad,  Smith's  Insects  of  New  Jersey, 
p.  506. 

The  distinctly  margined  occiput,  temples,  and  cheeks,  and  the 
longer  submedian  cell  in  the  hind  wings,  readily  separate  this  sub- 
family from  the  Brticonin^e^  while  from  the  SpathiiruB  it  is  distin- 
guished by  mesonotal  characters,  and  by  the  subdiscoidal  nervure  in 
the  front  wings,  which  originates  hdcw  the  middle  of  the  discoidal 
nervure,  never  from  above  the  middle.  A  single  minor  group  has  the 
occiput  immargined,  the  cheeks  are,  however,  margined. 

The  group  is  dividable  into  five  tribes,  or  minor  groups,  called  sub- 
families by  some  writers,  distinguishable  by  the  characters  employed 
in  the  following  table: 

TABLE  OF  TRIBES. 

Fnmt  wings  with  ttco  cubital  cells 5 

Fnint  wings  with  three  cubital  cells 2 

2.  Head   trans>'erse,  narrowed,  never   full    behin<l    the   eyes,  the   temples  not 

broad 3 

Head  large,  quadrate  or  cubical,  full  l)ehind  the  eyes,  the  temples  broad 4 

3.  AlKloniinal  segments  1  and  2  irithout  a  median  longitudinal  carina,  the  thyridia 

usually    wanting,    rarely    dictinct;    o^'ipositor   strongly  exserted,   or 
prominent 
Head  with  the  occiput  immarginetl;  radius  in  hind  wings  entirely  obsolete 

or  subobeolete Tribe  I.  Exothbcini. 

Head  with  the  otx»iput  always  margined;  radius  in  hind  wings  usually 

<listinct Tribe  II.  Rhyssalini. 

AUloniinal  segments  1  an<l  2  an<l  s*<»inetinu>is  3  with  a  longitudinal  median  carina, 
the  thyridia  distinct;  oviiK>sit<ir  never  prominent,  at  most  subexserted. 

Tribe  III.  Rhogadini. 

4.  Alxlominal  segments  1  and  2  without  a  meilian  carina,  at  most  ruguloee  or  stri- 

ate; ox-ipositor  long Tribe  IV.  Dorycttini. 

5.  Head  quadrate,  full  Uhiud  the  eyes,  the  U^uiplcs  broad.. Tribe  V.  Hscabouni. 
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Tribe  I.     KXOTHECINI. 

1862.  ExoOiecaida:,  Family,  F8BSTBR,Verh.d.  naturh.  Ver.  pr.  Rheinl.,XIX,  p. 279. 
1885.  Exothecides  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  9. 

1887.  ExothednsPj  Subfamily,  Crbsson,  Syn.  Hym.  North  America,  p.  66. 

1888.  Exothecidsp,  Tribe  11,  Marshall,  Species  des  Hym.  des  Braconides,  I,  p.  65. 
1900.  Exothedniy  Tribe  V,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  597. 

This  tribe  is  readily  separated  from  the  others  by  the  immargined 
occiput.  It  comes  nearest  in  this  respect  to  the  subfamily  Braconime^ 
with  which  the  species  are  easily  confused.  The  venation  of  the  hind 
wings  is,  however,  quite  distinct  from  the  species  in  that  group,  the 
submedian  cell  being  always  much  longer,  nearly  half  the  length  of 
the  median  cell,  while  in  the  Braconince  it  is  never  more  than  .one- 
third  the  length  of  the  median  cell. 

Eight  genera  belong  to  this  tribe,  separable  as  follows: 

table  op  gbnera. 

Soturiform  articulation  distinct,  crenulate 2 

Suturiform  articulation  obsolete 3 

2.  Stigma  large,  oval,  the  marginal  cell  closed  a  little  l)efore  the  tip  of  the  wing. 

(1075)  Zanuyaspiluit  Ashmead,  new  genus. 

(Type,  ZamegcufpUua  Hopkinsi  Ashmead,  manuscript.) 

Stigma  normal,  the  marginal  cell  closed  at  the  apex  of  the  wing;  metathorax 

with  a  delicate  median  carina;  second  dorsal  abdominal  segment  with  a 

cross  furrow ^ (1076)  Phanomeris  Forster. 

3.  Radius  originating  from  the  middle  of  the  stigma 4 

Radius  originating  far  beyond  the  middle  of  the  stigma 5 

Radius  originating  much  before  the  middle  of  the  stigma. 

Submedian  cell  much  longer  than  the  median,  the  transverse  median  nerv- 
ure  joining  the  median  vein  far  beyond  the  origin  of  the  basal  nervure. 

(1077)  ExoLhecm  Wesmael. 

Submedian  cell  not  longer  than  the  median,  the  transverse  median  nervure 
interstitial  with  the  basal  nervure (1078)  Xynobius  Forster. 

4.  Recurrent  nervure  received  by  the  first  cubital  cell.    Second  abscissa  of  the 

radius  more  than  twice  as  long  as  the  first;  abdominal  segments  2-3, 
smooth,  shining,  the  first  sometimes  aciculate. 

Second  discoidal  cell  closed (1079)  Rhygipolis  Forster. 

Second  discoidal  cell  open ( 1080)  Lyiopylus  Forster. 

Recurrent  nervure  received  by  the  second  cubital  cell. 

(1081)  Balhystomus  FoTEter. 

5.  Recurrent  nervure  received  by  the  first  cubital  cell;  second  abdominal  segment 

without  a  transverse  furrow ( 1082)  Xenarcha  Forster. 

Tribe  II.     RHYSSALINI. 

1862.  RhymdUndx,  Family  7,  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,XIX, 

.pp.  228  and  241. 
1885.  jR^2^«9aZuie9  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  9. 
1887.  Khynmlimcj  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.  56. 
1900.  Hhysmlinif  Tribe  IV,  Ashmead,  Smithes  Insects  of  New  Jersey,  p.  596. 

This  tribe  is  composed  of  a  number  of  minute  apecies  easily  confused 
with  some  in  the  tribe  Exothedniy  and  great  care  must  be  given  to  the 
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examination  of  the  head  before  the  species  (^an  be  placed,  the  occiput 
in  this  group  being  distinctly  margined,  while  in  the  former  it  is 
immargined.  The  presence  of  a  i^adius  in  the  hind  wings  assist  some- 
what in  placing  these  insects,  but  the  character  is  only  of  secondary 
importance  since  it  is  absent  in  some  fomis. 

Nine  genera  fall  into  this  tribe,  distinguishable  by  the  use  of  the 
following  table: 

TABLE   OF  GENERA. 

RtM-nrrent  iiervure  iniergtitial  with  the  first  transverse  cubitas  or  ret^eiveil  by  the  finl 

cubital  cell. 2 

Recurrent  nervure  received  by  the  second  cubital  cell 9 

2.  Marginal  cell  in  front  wings  completely  closed 3 

Marginal  cell  in  front  wings  open  at  apex. 

Stigma  narrow,  lanceolate,  the.  radius  originating  a  little  l)eyond  its  middle. 

(1083)  Adern(m  Haliday. 

3.  Radius  originating  at  or  much  beytnid  the  middle  of  the  stigma 6 

Radius  originating  somewhat  before  the  middle  of  the  stigma. 

Abdomen  always  broadened  at  the  middle,  oval  or  oblon^-oval 4 

Abdomen  sessile  sublinear,  scarcely  broadened  at  the  middle,  the  second 
segment  longer  than  the  two  following  united,  the  fourth  somewhat 
shorter  than  the  third ( 1084 )  Camptocenlrw  Kriechbaumer. 

4.  Second  abdominal  segment  nnih  two  oblique  furrows,  the  hind  margin  tumid; 

legs  short,  the  femora  much  swollen. 

(1085)  GlyplocoltuUes  Ashmead,  new  genua 

(Type,  Glyptocolojttes  texanus  Ashmead,  manuscript.) 

Se<;ond  alxlominal  segment  ?r/M<w// oblique  furrows,  the  hind  margin  no(  tomid; 

metanotum  with  a  median  carina  and  a  small  triangular  areola;  1^;8  not 

Hhort,  slender (1086)  Colasles  Haliday. 

5.  Radius  originating  from  the  middle  of  the  stigma  or  only  a  little  beyond 6 

Radius  originating. from  the  last  thini  of  the  stigma 8 

6.  Metanotum  with  a  short  median  (carina,  \vhich  is  usually  forked  at  apex. 

Abdomen  in  female  not  compressed  at  a()ex,  with  the  hind  margins  of  seg- 
ments 2  and  3,  and  sometimes  one  or  more  of  the  following,  tumid; 

stigma  strongly  angulate  at  the  origin  of  the  radius 7 

Alxlomen  in  female  compressed  at  ai)ex,  with  the  hind  margin  of  segments 
2  and  3  normal,  7iot  tumid;  dorsal  segments  1-3  rugulose;  stigma  not 
angulate  at  the  origin  of  the  radius (1087)  Ciittocenlrwf  Haliday. 

7.  First  al)ecissa  of  the  radius  very  short,  less  than  half  the  length  of  the  first 

transverse  cubitus  (or  scarely  longer);  second  abdominal  segment  very 
little  longer  than  the  first;  metathorax  with  an  areola  and  a  petiola  area. 

(1088)  Otu-ophanes  FbrsU^r. 

First  al)scis8a  of  radius  nmch  longer,  fully  half  the  length  of  the  first  transverse 

cubitus  or  longer;  second  abdominal  segment  very  lai^ge,  nearly  twice 

as  long  as  the  first ( 1089)  Epirhysmlim  Ashmead,  new  genus. 

(Type,  Epirhyssalus  calif omicas  Ashmead,  manuscript. ) 

8.  Stigma  scarcely  angulate  at  the  origin  of  the  radius. 

(1090)  Nottenis  Forster. 

9.  Metathorax  areolateil,   the   l)asal   area  always  complete;    radius  originating 

))eyond  the  middle  of  the  stigma;  hind  tibia)  in  male  thick,  clavate. 

(1091)  Rltynalus  Haliday. 

Metathorax  not  areolated;  radius  originating  from  the  middle  of  the  stigma; 

hind  tibiae  in  male  normal : ( 1092)  EuryMus  Ratcebaig. 
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Tribe   III.     RHOGADINI. 

1862.  Rhogadoidse,  Family  6,  Forstbr,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  228  and  240. 
1885.  Rhogadides  Marshall,  Trans.  £nt  Soc.  Lond.,  j).  10. 

1887.  RhogadinsSj  Subfamily,  Cresson,  Syn.  Hym.  North  -America,  p.  58. 

1888.  Rhogadidte,  Tribe  VIII,  Marshall,  Species  des  Hym^n.  des  Braconides,  I, 
p.  66. 

1900.  Rhogadiniy  Tribe  III,  Ashhsad,  Smith's  Insects  of  New  Jersey,  p.  596. 

The  species  falling  in  this  tribe  are  very  characteristic,  and  among 
the  easiest  of  all  Braconids  to  recognize  by  the  longitudinal  carinas  on 
the  first  and  second  ahdominal  segments  and  their  characteristic 
sculpture. 

Five  genera  fall  into  this  tribe,  all  occurring  in  our  fauna.  They 
may  be  readily  distinguished  by  the  use  of  the  following  table: 

TABLE  OF  GENERA. 

Soturiform  articulation  obsolete 2 

Satnriform  articulation  distinct,  crenulate 4 

2.  Abdomen  not  longer  than  the  head  and  thorax  united,  in  female  not  strongly 

compressed 3 

Abdomen  longer  than  the  head  and  thorax  united,  in  female  strongly  com- 
pressed from  before  the  middle  toward  the  apex;  ovipositor  subexserted; 
second  cubital  cell  rectangular (1093)  PetcUodes  Wesmael. 

3.  Tarsi  very  short,  hardly  half  the  length  of  the  tibiae;  second  cubital  cell  small, 

shorter  than  the  first  abscissa  of  the  radius ( 1094)  Ydicones  Cameron. 

4.  Third  joint  of  the  maxillary  palpi  normal 5 

Third  joint  of  the  maxillary  palpi  dilated  inwardly;  ovipositor  slightly  exserted. 

(1095)  PeUcystoma  Wesmael. 

5.  F^rst  abscissa  of  the  radius  longer  than  the  second,  the  second  cubital  cell  quad- 

rate; terminal  abdominal  segments  more  or  less  retracted. 

(1096)  Heterogamus  Wesmael. 

First  absciasa  of  the  radius  shorter  than  the  second,  the  second  cubital  cell 

longer  than  wide,  or  trapezoidal (1097)  Bhagcu  Nees. 

Tribe  IV.     DORYCTINI. 

1862.  Dorydoida,  Family  4,  F5RSTER,Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  pp. 

227  and  238. 
1885.  Dorydides  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.,  9. 

1887.  Dorydinff,  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.,  57. 

1888.  Doryctidse,  Tribe  VI,  Marshall,  Species  des  Hym^n.  des  Braconides,  I, 
p.  65. 

1900.  Doryctini,  Tribe  II,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  596. 

This  tribe  has  been  heretofore  treated  as  a  subfamily  equivalent  in 
value  to  the  BraconincB,  with  which  some  of  them  are  frequently  con- 
fused, although  they  ought  not  to  be,  since  the  head  is  distinctly 
margined  and  the  venation  of  the  hind  wings  is  wholly  different,  the 
subDdedian  cell  being  yory  long,  longer  than  half  the  length  of  the 
median. 
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To  my  eyes  the  two  groups  are  quite  distinct  and  have  little  in 
common,  the  resemblance  to  each  other  being  merely  superficial. 

Ten  genera  belong  to  this  tribe,  among  which  is  the  genus  Stenoph- 
asmus  Smith,  placed  by  some  authorities  with  the  Stephaiiidm,  I  have 
not  seen  the  type  of  this  genus,  however,  and  what  American  hyme- 
nopterologist  take' for  it  may  be  quite  a  distinct  genus.  Our  species, 
placed  in  it,  are  easily  confused  with  the  genus  Spathius  on  account 
of  the  petiolate  abdomen  and  the  similarity  of  venation. 

TABLK  OF  (iENEKA. 

Sei-ond  abdominal  segment  separated  from  the  thini  by  a  strong  transverse  furrow.  2 
Second  abdominal  segment  blending  with  the  third,  not  separated  by  a  strong  trans- 
verse furrow 3 

2.  Hind  coxae  armed  with  a  strong  tooth  or  spine  above. 

(1098)  Orfon*o6ra«w  Cameron =.S^<7a«f <T  Bnill^  (part^) 
Hind  coxfe  normal,  unarmed. 

Recurrent  nervure  received  by  ihefirgl  cubital  cell. 

(1099)  Hedysonms  Forster  ?=Zombru8  Marshall. 
Recurrent  nervure  received  by  the  second  cubital  cell. 

(1100)  Mocono^tw  Reinhard. 

3.  Basal  joint  of  the  hind  tarsi  not  longer  than  the  four  following  joints  united; 

antennfie  very  long 4 

Basal  joint  of  the  hind  tarsi  about  twice  as  long  as  the  four  following  joints 
united ;  antennae  very  short ( 1 101 )  Hxnteromerus  WesmaeL 

4.  Recurrent  nervure  received  by  the  first  cubital  cell,  or  interstitial  with  the  first 

transverse  cubitus 6 

Recurrent  nervure  received  by  the  second  cubital  cell. 

Second  and  third  abscissae  of  the  radius  and  the  cubitus  abnormally  thickened; 

hind  wings  irithout  an  anal  cell (1102)  Caenopachys  Forster. 

Second  and  third  abncissse  of  the  radius  normal,  not  thickened;  hind  wings 

with  an  anal  cell (1103)  Doryctomorpha  Ashmead,  new  genus. 

(Type,  Doryctomorpha  antipoda  Ashmead,  manuscript. ) 

5.  Abdominal  segments  unthout  arcuate  punctate  lines,  at  the  most  with  the  second 

segment  only  with  oblique  impressed  lines 6 

All  abdominal  segments  luith  punctate,  arcuate  lines;  recurrent  nervure  inter- 
stitial with  the  first  transverse  cubitus. 

(1104)  Bathycenior  Kriechbaumer. 

6.  Second  aMominal  segment  without  deep  oblique  impressed  lines;  hind  wings  in 

male  without  a  stigma 7 

Second  abdominal  segment  inth  two  distinct  oblique  impressions  or  lines;  hind 
wings  in  male  usually  imth  a  stigma,  rarely  without;  recurrent  nervure 

not  interstitial (1105)  Glyptodoryctes  Ashmead,  new  genus. 

(Type,  Heterospilus  carym  Ashmead,  manuscript.) 

7.  Submedian  cell  not  longer  than  the  median;  abdomen  distinctly  petiolate,  the 

first  segment  long  and  slender 8 

Submedian  cell  longer  than  the  median;  abdomen  s^Ve! 

Metathorax  more  or  less  distinctly  areolated,  or  at  least  always  with  a  com- 
plete areola  or  basal  and  lateral  areas;  first  joint  of  the  flagellum  dis- 
tinctly longer  than  the  second;  basal  abdominal  segment  striate  or 
sculptured,  the  second  and  following  usually  smooth,  polished,  mrely 
with  the  second  striate  at  base (1106)  Ischiogonwi  We 
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Metathorax  not^  or  incompletely,  areolated,  the  areola,  if  at  all  defined, 
open  behind,  the  lateral  areas  never  distinct;  first  joint  of  the  flagellum 
not  longer  than  the  second,  equal  or  slightly  shorter;  first  abdominal 
a^ment  base  of  the  second,  as  well  as  sometimes  the  following  segments, 

striate  or  sculptured (1107)  Dorydes  Haliday. 

Submedian  cell  not  longer  than  the  median;  abdomen  distinctly  petiolate,  the 
first  segment  very  long  and  slender;  metathorax  sculptured  but  exareo- 
laied;  antenme  long  and  slender,  the  first  and  second  joints  of  the  fla- 
gellum about  equal  in  length (1108)  Slenophasmua  Smith. 

Tribe  V.     HEGABOL.INI. 

1862.  Heoaboloidse,  Family  3,  F(5iwrKR,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 
pp.  227  and  236. 

1887.  HecaboHnXj  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.  57. 

1888.  Hecaholidse^  Tribe  IV,  Marsh.^ll,  Species  des  Hym.  des  Braconides,  I,  p.  65. 
1900.  HecaboHniy  Tribe  I,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  596. 

This  tribe  is  easily  separated  from  all  the  others  i»  this  group  by 
the  venation  of  the  front  wings,  which  have  only  tioo  cubital  cells; 
otherwise  it  resembles  the  Doryctini^  the  species  falling  in  it  having  a 
cubical-shaped  head. 

Only  two  genera  have  been  recognized,  separable  as  follows* 

TABLE  OF  GENERA. 

liai^nal  cell  narrow,  cmieiform,  prolonged  to  the  tip  of  the  wing;  second  abdominal 
segment  wUh  two  convei^ging  farrows;  hind  wings  in  male  wUhmU  a  stigma. 

(1109)  Eucory8U8  Marshall. 

Maif^inal  cell  normal,  or  caltriform;  second  abdominal  segment  without  converging 
fnrrowa;  hind  wings  in  male  with  a  stigma (11^1^0)  HecaJbolvs  CurtiB. 

Siabftoiiily  XVII.   si>A.a?iiliN-.;E:. 

1862.  EuupathioicUsy  Family  2,  FOrster,  Verb.  d.  natorh.  Ver.  pr.  Rheinl.,  XIX, 
pp.  227  and  236. 

1887.  ^^aikUna,  Sobfamiiy,  Crebbon  (part)  Syn:  Hym.  North  America,  p.  57. 

1888.  SpaihiidsSf  Tribe  III,  Marshall  (part)  Species  des  Hym.  des  Braconides, 
I,  p.  65. 

1900.  8pcMxn«,  Sobfamiiy  XVII,  Abhmbad,  Smith's  Insects  of  New  Jersey,  p. 
B97. 

With  this  subfamily  1  terminate  the  genuine  Braoonids,  and  con- 
sider it  the  connecting  link  between  the  families  Braconidce  and 
Stephomidm.  Its  nearest  allies  ai-e  to  be  found  among  the  Rhogadinm^ 
but  from  them  it  is  readily  separated  by  the  minute,  tibial  spurs,  and 
in  having  the  subdiscoidal  nervure  either  interstitial  or  originating 
dbove  the  middle  of  the  discoidal  nervure. 

The  group  is  dividable  into  three  tribes,  usually  treated  as  subfami- 
lies, and  recognizable  by  the  characters  made  use  of  in  the  following 
table: 

Proc.  N,  M.,  vol.  xxiii 10 
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TABLE  OF  TRIBBB. 

Abdomen  Beeedle;  head  transverse,  very  rarely  quadrate. 

Front  wings  with  two  cubital  cells  or  less;  recurrent  nervure  in  hind  wings  and 
the  submedian  cell  wanting;  female  sometimes  apterous,  with  only  three 

visible  segments Tribe  I.  Pambolini. 

Front  wings  with  (hree  cubical  cells,  the  subdiscoidal  vein  interstitial  or  nearly; 
recurrent  nervure  in  hind  wings  rarely  present,  the  submedial  cell  distinct; 

no  apterous  forms  known Tribe  II.  Hormiini. 

Abdomen  petiolate;  head  quadrate,  rarely  subquadrate;  front  wings  with  three  cub- 
ital cells Tribe  III.  Spathiini. 

Tribe  I.     PAMBOLINI. 

1862.  HecaholoidsR,  Family  3  (part),  Fibster,  Verb.  d.  naturh.  Ver.  pr.  RheinL, 

XIX,  pp.  227  and  236. 
1885.  Pambolides  (part),  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  9. 

1887.  Pambolvnsgy  Subfamily  (part),  Cresson,  Syn.  Hym.  North  Amer.,  p.  67. 

1888.  Paimbolida,  Tribe  V  (part) ,  Marshall,  Species  des  Hym.  des  Braconidee, 
I,  p.  65. 

1900.  Pambolini^  Tribe  I,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  597. 

This  tribe  is  distinguished  from  the  Sp<Uhivnce  by  having  the  abdo- 
men sessile,  never  petiolate,  and  from  the  Hormiini  by  having  only 
two  cubital  cells  in  the  front  wings.  It  also  includes  all  the  wingless 
species  known  in  the  subfamily. 

I  am  in  doubt  as  to  the  sexes  of  Arhaphis  Ruthe  and  Pambohts 
Haliday.  Mr.  Marshall  has  united  both  under  the  genus  Pamiotiis 
Haliday,  but  he  has  recently  described  and  figured  what  I  take  to  be 
a  winged  form  of  either  Pambohis  or  Arhaphis  under  the  genus 
Phamod/u8.  Phsenodus  is  known  to  me  in  nature,  and  has  three  cubital 
cells,  not  two  as  figured  by  Marshall.  Pawholus  is  known  to  me  in 
the  female  sex  alone. 

TABLB  OF  GENERA. 

Metathorax  normal,  miarmed 2 

Metathorax  armed  with  two  spines  or  teeth.    Male. 

(1111)  Arhaphis  Ruthe  ?=  Pambolus  Haliclay. 
.2.  Winged 5 

Wingless  or  at  most  with  minute  wing  pads. 

Antennse  more  than  12-jointed;  basal  joint  of  the  hind  tarsi  normal,  not 
inflated 5 

Antennse  12-jointed;  hasal  joint  of  the  hind  tarsi  very  large,  inflated  or 

incrassated.    Male (1112)  Sadopua  Ashmead,  new  genus. 

(Type,  Sactopus  schvxirzii  AshmeaH,  manuscript. ) 

3.  Abdomen  with  from  4  to  6  segments 4 

Abdomen  with  2  s^ments.    Female  (see  p.  147. ) (1113)  Pambolus  Haliday. 

4.  Antennae  16-jointed,  longer  than  the  body;  head  large,  quadrate;    abdomen 

with  at  least  6  segments,  the  ovipositor  scarcely  half  the  length  of  the 

abdomen  (Hawaii) (1114)  Ecphyhpsis  Ashmead,  new  genus. 

(Type,  Ecphylopsis  nigra  Ashmead,  manuscript. ) 

Antennae  18-jointed,  much  shorter  than  the  l)ody;  head  transverse;  abdomen 

with  4  to  5  segments,  the  first  and  second  occupying  most  of  the  suiiboe; 
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ovipositor  very  long,  nearly  the  length  of  the  body;  maxillary  4 — , 

labial  palpi,  3-jolnted (1115)  Pamholidea  Ashmead,  new  genus. 

(Type,  Pambolidea  yuma  Ashmead,  manuscript.) 

5.  Front  wings  with  only  one  cubital  cell 13 

Front  wings  with  ituo  cubital  cells. 

Marginal  cell  completely  closed 6 

Marginal  cell  open  at  apex. 

Hind  tibiae  in  male  thickened  clariform (1116)  Acrigis  Forster. 

6.  First  cubital  and  first  discoidal  cells  not  confluent,  distinctly  separated 7 

First  cubital  and  first  discoidal  cells  conflueTii,  the  first  abscissa  of  the  cubitus 

wanting 10 

7.  Recurrent  nervure  received  by  the  >2r«<  cubital  cell 8 

Recurrent  ner\'ure  interstitial  or  received  by  the  second  cubital  cell;  mesonotum 

trilobed (1117)  Monolexis  Forster. 

8.  Transverse  median  nervure  present;  the  second  discoidal  cell  is  therefore 

distinct 11 

Transverse  median  nervure  wanting;  the  second  discoidal  cell  is  therefore  absent 
or  cor^ti^n/ with  the  submedian  cell 9 

9.  Antennae  13-jointed;  basal  joint  of  the  hind  tarsi  stout  or  incrassated,  and  as 

long  as  all  the  other  joints  united.    Female. .  (1112)  Sactopus  Ashmead. 
Antennse  more  than  13-jointed;  basal  joint  of  the  hind  tarsi  normal. 

Subdiscoidal  nervure  interstitial (1118)  Ecphylus  Forster. 

Subdiacoidal  nervure  not  interstitial (111^)  Euchasmus  Marshall. 

10.  Submedian  and  the  second  discoidal  cells  confluent,  the  tranverse  median 

nervure  wanting;  antennse  in  female  16-jointed  (Hawaii). 

(1120)  Parcucphylus  Ashmead,  new  genus. 
(Type,  Paraecphylus  websteri  Ashmead,  manuscript) 

11.  Hind  wings  in  male  with  a  stigma. 

Cubitus  distinct,  not  obliterated  just  behind  the  first  transyerse  cubitus 12 

Cubitus  obliterated  just  behind  the  first  transverse  cubitus. 

(1121)  Jfiocoftw  Forster. 

12.  Abdomen  elongate,  much  longer  than  the  head  and  thorax  united,  the  second 

and  third  segments  distinctly  separated  by  a  transverse  suture. 

(1122)  Polystenus  Yonter =Rhoptrocentru8  Marshall. 

Abdomen  oval,  not  longer  than  the  head  and  thorax  united,  the  second  and 

third  segments  quite  coalescing  (see  p.  146).. (1118)  Pamholus  Haliday. 

13.  Cubical  cell  separated  from  the  first  discoidal  cell;  subdiscoidal  vein  interstitial. 

(1123)  Achoristus  Ratzeburg. 
Cubital  cell  confused  or  confluent  with  the  first  discoidal  cell. 

(1124)  Tfefe&oZtw  Marshall. 

Tribe  11.     HORMIINI. 

1862.  HhyssdUndie,  Family  7,  F5rster  (part).  Verb.  d.  naturh.Ver.  pr.  Rheinl., 

XIX,  pp.  227  and  241. 
1862.  Hormioidtey  Family  6,  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  227  and  240. 
1885.  Hormiides  Marshall,  Trans.  £nt.  Soc.  Lond.,  p.  9. 

1887.  Ilormiinx,  Subfamily,  Cresson,  Syn.  Hym.  North  America,  p.  58. 

1888.  HormudXf  Tribe  VII,  Marshall,  Species  des  Hym.  des  Braconides,  I, 
p.  66. 

1900.  Hormimi,  Tribe  II,  Ashmbad,  Smith's  Insects  of  New  Jersey,  p.  597. 

This  tribe,  in  having  the  abdomen  sessile,  agrees  with  the  tribe  Pam- 
boliniy  but  is  readily  separated  by  the  venation  of  the  front  wings, 
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which  have  three  cubital  cells,  never  less,  and  by  having  a  distinct  sub- 
median  cell  in  the  hind  wings. 
Nine  genera  have  been  recognized,  distinguishable  as  follows: 

TABLE  OF  GBNERA. 

Upper  hind  angles  of  the  metathorax  produced  into  long  spines 7 

Upper  hind  angles  of  the  metathorax  normal,  unarmed 2 

2.  Median  and  submedian  cells  in  front  wings  usually  of  an  equal  length,  very 

rarely  with  the  suhmedian  ceW  much  the  longer;  antennae  from  17  to 

36  jointed : 3 

Median  cell  much  shorter  than  the  submedian;  antennae  12-jointed. 

(1125)  Chremylw  Haliday. 

3.  First  transverse  cubitus  distinct,  the  first  and  second  cubital  cells  not  con- 

fluent   - : : 4 

First  transverse  cubitus  more  or  less  obsolete,  so  that  the  first  and  second  irubi- 
tal  cells  are  confluent '...... 6 

4.  Subdiscoidal  nervure  not  interstitial,  strongly  curved  at  the  base 5 

Subdiscoidal  nervure  interstitial. 

Recurrent  nervure  received  by  the  second  cubital  crell. 

(1126)  Hormius  Nees. 
Kecurrent  nervure  interstitial  with  the  first  transverse  cubitus. 

(1127)  Hormioplerus  Girard. 

5.  Head  subquadrate;  second  abdominal  segment  long,  with  a  transverse  impressed 

line;  wings  fasciate;  scutellum  not  flat,  elevated  or  conical. 

(1128)  Callihormius  Ashmead,  new  genus. 

(Type,  Pambolus  bifattcUUtu  Ashmead,  manuscripL ) 

Head  quadrate;  second  abdominal  s^ment  without  a  transverse  impressed  line; 

scutellum  not  elevated. 

Submedian  cell  distinctly  longer  than  the  median;  second  abecissa  of  the 

radius  not  longer  than  the  first  transverse  cubitus,  usually  shorter;  hind 

wings  in  male  with  a  stigma (1129)  Dendrosoter  Wesmael. 

Submedian  cell  not  or  scarcely  longer  than  the  median;  second  abscissa  of 
the  radius  usually  much  longer  than  the  first  transverse  cubitus;  hind 
wings  in  male  ti^/ioii/ a  stigma (1130)  Aloreutus  Foreter. 

6.  Head  quadrate;  hind  wings  in  male  vdth  a  stigma,  rarely  without. 

Abdomen  with  6  or  7  segments (1131)  HeterospUus  Haliday =<S'2/7iac{u« 

Ratzeburg^  Carm>p/inw^  F6r8ter=£iary6o/iM  Thomson. 

Abdomen  with  only  3  visible  segments;  hind  wings  in  male  without  a 

stigma (1132)    Trissarthrum  Ashmead,  new  genue. 

(Type,  Dimeris  itiacvdi})emm  Ashmead,  manusc;ript. ) 

7.  Head  transverse,  the  temples  obliquely  narrowed;  recurrent  nervure  received 

by  the  first  cubital  cell (1133))  Phamodus  Forster. 

Tribe  III.     SPATHIINI. 

1862.  EuspathiidXy  Family  2,  FObhtkk,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

pp.  227  and  236. 
1885.  Spathiides  Marshall,  Trans.  Ent.  Soc.  Lond.,  p.  9. 

1887.  SpaihiinsRy  Subfamily,  Crbsson,  Syn.  Hym,  North  America,  p.  57. 

1888.  Spathiida,  Tribe  III,  Marshall,  Species  des  Hym.  des  Braconidee,  I, 
p.  65. 

1900.  Spathiinif  Tribe  III,  Ashmead,  Smith's  Insects  of  New  Jersey,  p.  597. 

This  tribe  is  easily  separated  by  the  characteristic  abdomen,  which 
is  always  distinctly  petiolate,  the  first  segment  being  long  and  slender^ 
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the  spiracles  placed  much  before  the  middle.     In  the  typical  forms 
(Spaihius)  the  front  wings  have  three  distinct  cubital  cells,  the  hind 
wings  with  a  recurrent  nei*vure  and  a  complete  submedian  cell,  which 
is  a  little  shorter  than  half  the  length  of  the  median  cell. 
Only  two  genera  are  known,  separable  as  follows: 

TABLE  OF  OBNERA. 

Head  transverse-quadrate 2 

Head  qoadrate  or  cubical. 

Second  cubital  cell  much  longer  than  first;  recurrent  nervure  received  by  the 

second  cubital  cell  at  its  lower  hind  angle (1134)  Spaihius  Nees. 

2.  Second  cubital  cell  shorter  than  the  first;  recurrent  nervure  interstitial  with 
the  first  transverse  cubitus (1135)  Psenobohu  Beinhard. 

Family  LXXIX.     STEPHANID^. 

1815.  Stepkanida  Leach,  Edinb.  Encyclop.,  IX,  p.  142. 

1839.  Stephanidiej  Family  7,  Haliday,  Hym.  Syn.,  p.  ii. 

1840.  Stephanidse  Shuckard  (part),  Newman's  Entom.,  I,  p.  119. 
1840.  Afe^ynda?  Shuck ARD  (part),  Newman's  Entom.,1,  p.  119. 
1887.  Siepharddie  Cresson,  Syn.  Hym.  North  America,  p.  52. 

1900.  StephanidsSy  Family  LXXIX,  Ashmead,  Smith's  Insects  of  New  Jersey, 
p.  597. 

In  this  family  the  costal  cell  in  the  front  «wings  is  distinct,  as  in  the 
£v€miid(B  and  in  the  aculeate  Hymenoptera,  and  this  character  readily 
distinguishes  the  family  from  the  Ichneiimonidm^  the  AlysiidcB  and  the 
BraconidxB,  From  the  Evaniid(jB  it  is  separated  by  the  abdomen, 
which  is  attached  noimally ,  as  in  the  Ichneumonidoe.  Its  other  charac- 
ters are  peculiar:  The  head  is  most  frequently  globose,  rugose,  and 
tuberculous;  the  mandibles  are  protruding  and  form  a  kind  of  mouth 
opening,  similar  to  some  Braconids;  the  antennae  are  long  and  slender 
and  inserted  far  anteriorly,  close  to  the  clypeus,  the  scape  subglose; 
the  prothorax  is  rather  long  and  narrowed  into  a  neck  anteriorly;  the 
front  wings  have  only  one  recurrent  nervure  and  have  a  venation, 
except  in  having  a  distinct  costal  cell  very  similar  to  many  of  the 
Braconids,  the  hind  wings  most  frequently  being  without  distinct 
basal  cells;  the  abdomen  is  elongate,  the  ovipositor  being  long;  while 
the  hind  legs  are  robust,  the  coxae  large  and  long,  nearly  as  long  as 
their  femora,  which  is  considerably  swollen  and  most  frequently  armed 
with  a  tooth  or  teeth  beneath. 

The  cephalic  and  venational  characters  of  this  curious  group  recall 
those  to  be  found  in  the  family  Oryasidce^  and  I  can  not  help  but  think 
the  two  families,  in  ages  past,  had  a  common  ancestry. 

TABLE  OF  GENERA. 

Hind  wings  iinUioui  basal  cells 2 

Hind  wings  vnth  basal  cells. 

Abdomen  sessile,  the  first  segment  7iol  longer  than  the  second;  posterior  tarsi  in 
both  sexes  normal,  unarmed. 
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(1136)  (1)  Schleiierenu8  Ashmead,'  new  g^nu3=Stephanus  Cresson,  nee  Jurine. 

(Type,  Stephamis  dnctipes  Creeson.) 

2.  Abdomen  petiolate,  or  the  first  segment  is  long  petioliform,  as  long  or  nearly  as 

long  as  the  rest  of  the  segments  united;  hind  femora  short,  swollen,  and 

armed  with  teeth  beneath,  their  tarsi  variable,  in  female  3  or  4  jointed,  in 

male  5-jointed;  pronotam  long. 

(1137)  (2)  Stephanus  Jurine = Megischus  Brull6. 

Abdomen  sessile,  the  first  segment  not  long;  hind  femora  unarmed,  their  tarsi 

5-jointed;  pronotum  short (1138)  (3)  MegcUyra  Westwood. 

^  After  Dr.  August  Schletterer,  the  monographer  of  the  family. 
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Family  BRACONID^E. 

Cephaloplites  Sz6plegeti,  Termes.  Fuzet.,  XX,  1897,  p.  600. 

Belongs  to  subfamily  Opiinas. 
Cartlsella  Spinola,  M6m.  accad.  sc.  Torino,  (2) ,  XIII,  1851,  p.  30. 

Belongs  possibly  to  tribe  Calyptini. 
Cyanoptenis  Wesmael,  teHe  Kirchner,  Cat.  Hym.  Eur.,  1867,  p.  115. 

Description  unknown  to  me  and  not  found  in  Wesmael,  as  recorded  by  Kirch- 
ner.   The  genus  is  evidently  identical  with  Melanobracon  Ashmead,  and,  if 
described,  has  priority  over  that  genus. 
Enryzona  Haliday,  Ent.  Mag. ,  V,  1838,  p.  5. 

Belongs  to  the  subfamily  Agathidinse,    The  name  was  suggested  for  a  species 
from  Australia,  but  since  neither  the  species  nor  genus  was  ever  character- 
ized,  the  name  should  be  dropped. 
Gnathobracon  Costa,  Ann.  Mus.  Zool.  Napoli,  II,  1864,  p.  69. 
Heratremis  Walker,  Ann.  and  Mag.  Nat.  Hist.,  (3) ,  V,  1860,  p.  310. 
Iflonaecus  Kriechbaumer,  Progr.  Staatsgymn.  Pola,  1895,  p.  11. 

Belongs  to  tribe  Rhogadini,    Description  not  seen  by  author,  the  publication  not 
being  in  any  of  the  libraries  in  Washington  or  Philadelphia. 
Lysitermus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  2. 
Nebartha  Walker,  Ann.  and  Mag.  Nat.  Hist.,  (3),  V,  1860,  p.  310. 
Neotrimorus  Dalla  Torre,  Wien.  ent.  Zeitg.,  XVII,  1898,  p.  100. 
Plseodovipio  Sz^pl^eti,  Termes.  Fuzet.,  XIX,  1896,  pp.  167  and  230. 
Pfeyttalia  Walker,  Ann.  and  Mag.  Nat.  Hist,  (3),  V,  1860,  p.  311. 
Spinaria  Brull6,  see  p.  186. 
Wesmaelella  Spinola,  M6m.  accad.  sci.  Torino,  (2),  XIII,  1861,  p.  32. 

Family  ICHNEUMONID^. 

-Aglypt^fl  Giraud,  Ann.  ent.  Soc.  France,  (5),  1, 1871,  p.  411. 

Amphibulus  Kriechbaumer,  Ent.  Nachr.,  XIX,  1893,  p.  122. 

Anoplectis  Kriechbaumer,  Ent.  Nachr.,  XXII,  1896,  p.  363. 

Branchopsis  Kriechbaumer,  Ent.  Nachr.,  XII,  1886,  p.  244. 

Biachycystus  Kriechbaumer,  Corresp.  Zool.  mineral.  Ver.,  in  Regensburg,  XXIV, 

1880,  p.  161. 
Braonsia  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XXXIX,  1894,  p.  63. 
Briachkea  Kriechbaumer,  Ent.  Nachr.,  XXIII,  1897,  p.  167. 
Camptocentrus  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XXXIX,  1894,  p.  61. 
Oamptotypus  Kriechbaumer,  Ent.  Nachr.,  XV,  1889,  p.  311. 
Cecidonomus  Bridgman,  Entom.,  XIII,  1880,  p.  265. 
Crafcophion  Thomson,  C^us.  Ent.,  XIII,  1889,  p.  1363. 
Cyropbio  Thomson,  Opus.  Ent.,  XIII,  1889,  p.  1367. 
Dickaonia  Holmgren,  Nov.  Species  Ins.,  1880,  p.  11. 
Diplomorphus  Giraud,  Ann.  Soc.  ent.  France,  (5)  1, 1871,  p.  409. 
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Dolichomitufl  Smith,  Proc.  Zool.  Soc.  Lond.,  1877,"  p.  411. 

Ectopius  Wesiiiael,  M6m.  «)uron.  ac.  sci.  Belg.,  1859,  p.  14. 

Euryptilus  Holmgren,  Ichn.  Suec.,  Ill,  1889,  p.  375. 

Goryphus  Holmgren,  Eng.  Resa,  Zool.,  1, 1868,  p.  398,  pL  viri. 

Griphodes  Kriechbamner,  Termes.  Fuzet.,  1894,  p.  57. 

Hereterolabis  Kriechbaumer,  Ent  Nachr.,  XV,  1899,  p.  18. 

Idiostolufl  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,1B68,  p.  190. 

Labium  Brull^,  Hist.  Nat  des  Ins.  Hym.,  IV,  1846,  p.  316. 

Laaiophorus  Haliday,  Ent.  Mag.,  V,  1838,  p.  5. 

Leptobatides  Du  Buysson,  Andres'  Species  Hym.  d'Eur.,  VI,  1896,  p.  678. 

Liogaster  Kriechbamner,  Ent.  Nachr.,  XVI,  1890,  p.  297. 

Matara  Holmgren,  Eng.  Resa,  Zool.,  1, 1868,  p.  395. 

Microleptes  Gravenhorst,  Ichn.  Eur.,  1, 1829,  p.  679. 

Nemioblastus  Thomson,  Opus.  Ent.,  IX,  1883,  p.  901. 

Ophiodes  Hartig,  Jahresb.  der  Forstwiss.  u.  Forst.  naturk.,  1840. 

Opisoneura  Kriechbaumer,  Berl.  ent.  Zeitschr., . 

Oresbius  Marshall,  Ent.  Mo.  Mag.,  Ill,  1867,  p.  193. 

Orotylus  Holmgren,  Ichn.  Suec.,  Ill,  1889,  p.  405. 

Perifisocerus  Smith,  Proc,  Zool.  Soc.  Lond.,  1877,  p.  412. 

Scambus  Hartig,  Jahresb  iib.  d.  Forstschr.  d.  Forst.  naturk.,  1838,  p.  267. 

Sirbiriakoffia  Holmgren,  Nov.  Species  Ins.,  1880,  p.  13. 

Sphaetes  Breme?    Publication  unknown  to  author. 

Sphecophaga  Westwood,  Intro,  mod.  class.  Ins.,  II,  1840,  Synop., p.  57. 

Tricholabis  Thomson,  Opus.  Ent.,  XVII,  1894,  pp.  2102  and  2113. 

Westwoodia  Provancher  nee  Brull^,  Nat.  Can.,  VII,  1875,  p.  329. 

Xaniopelma  Tschek,  Verb,  zool.-bot.  Gesell.  in  Wien.,  XVIII,  1868,  p.  44a 

Xylophylax  Kriechbaumer,  Ent.  Nachr.,  IV,  1878,  p.  210. 

GENERA  INCORRECTLY  PLACED  WITH  THE  ICHNEUMONOIDEA. 

Arotropus  Provancher  ( =Stigmatomma  Roger),  Fn.  du  Can.  Hym.,  II,  1883,  p.  638. 

Belongs  to  the  family  Pmijeridx.     ( Formicoidea. ) 
Callipteroma  Motachulsky  ( =Calliopteroma  Dalla  Torre),  Bull.  Soc.  natural.  Moflcoa, 
XXXVI,  1863,  p.' 35;  Dalla  Torre,  Cat.  Hym.,  IV,  1898,  p.  307. 
Belongs  to  the  family  Enq/rticUe.     (Chalcidoidea. ) 
Copelus  Provancher  (=Heloru8  Latreille),  Fn.  du  Can.  Hjon.,  II,.  1883,  p.  540. 

Belongs  to  the  family  Heloridsc.     (Proctotrj'poidea. ) 
Monomachus  Westwood,  Ann.  and  Mag.  Nat.  Hist.,  VII,  1841,  p.  535;  Schletterer, 
Berl.  Ent.  Zeitschr.,  XXXIII,  1889,  p.  209. 
Belongs  to  the  family  Heloridse.     (Proctotrypoidea. ) 
Olixon,  Cameron, Biol.  Centr.-Amer.  Hym.,  1,1887,  p.  413;  Dalla  Torre,  Cat.  Hym., 
IV,  1898,  p.  307. 
Belongs  to  the  family  BethyVuhv,     ( Vespoidea. ) 
Rhopalosoma  Cresson  (=Sibillina  Westwood),  Proc.  Ent  Soc.  Phil.,  IV,  1865,  p.  58; 
Dalla  Torre,  Cat.  Hym.,  IV,  1898,  p.  307.— -S'iWttma  Westwood,  Trans.  Ent. 
Soc.  Lond.,  1868,  p.  S29.—SibylUna  Dalla  Torre,  Cat.  Hym.,  IX,  1894,  p.  113.— 
Rhopalosoma  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  1895  [1896],  p.  303. 
Represents  the  type  of  the  family  Rhopalosomidx  Ashmead.     (Vespoidea. ) 
Roptronia  Provancher,  Add.  Fn.  du  Can.  Hym.,  1886,  p.  54;  Dalla  Torre,  Oat.  Hym., 
IV,  1898,  p.  1.— A8hmea<l,  Proc.  Ent.  Soc.  Wash.,  IV,  1897  [1898],  p.  132, 
Belongs  to  the  famDy  Hdorida'.     (Proctotrypoidea.) 
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A. 

Act.  Ac.  Germ. — Nova  Acta  Academiee  Caersarese  Leopoldino-Oarolinae  Naturse  Curio- 
Rorum.  (Erlangen,  Breslau,  Bonn,  and  Jena,  1818  f^  seq. )  [Called  also  Ver- 
handlungen  der  Konigliche  Leopoldino  Carolinae  deatschen  Akademie  der 
natur  foracher.] 

Act  8oc.  Espan. — Actas  de  la  sociadad  eepandle  de  historia  naturel.    Madrid.    8vo. 

Ad.  Miifi.  Buenos  Aires. — Anales  del  Museo  national  de  Buenos  Aires.  Buenos  Aires. 
4to. 

Andre's  Hym.  Eur. — Species  dee  Hym^nopt^res  d'Europe  et  d' Alg^rie  enrichi  de 
plancher  colons  donnant,  d'apres  nature,  outre  un  ou  pleusi^urs  specimens 
des  insectes  de  chaque  genre,  de  nombreux  dessins  au  trait  des  caracteres 
utiles  k  r intelligence  du  text;  B^dig6  d'apr^  lea  principales  collections  les 
m^moires  les  plus  r6cent  des  auteurs  et  les  communications  des  entomolo- 
gistes  specialistes.    Par  Ed.  Andr^.    8yo.    Paris. 

Ann.  Hofmus.  Wien. — Annalen  des  k.  k.  naturhistorischen  Hofmuseums.  Wien. 
8vo.     1, 1886  et  seq, 

Ann.  Mag.  N.  H. — Annals  and  Magazine  of  Natural  History.     London,  1841  et  seq. 

Ann.  Mus.  Belg. — Annales  du  Mus^  royal  des  Sciences  naturelle  de  Belgiques. 
Bruxelles.     4to. 

Ann.  Mus.  Genova — Annali  del  Museo  civico  di  storia  Naturale  di  Genova.  Genova, 
8vo. 

Ann.  Mus.  Nat.  Hist. — Annales  du  Museum  d'Histoire  naturelle.  Paris,  1802-1813. 
20  vols. 

Ann.  Mua,  Zool.  Napoli. — Annuaria  Museo  Napoli. 

Ann.  Nat.  Hist— Annals  of  Natural  History.     London.     5  vols.     1838-1840. 

Ann.  Soc.  ent.  Belg. — Annales  de  la  Soci6t6  entomologique  de  Belgique.  Bruxelles. 
8vo,  1, 1857  et  seq, 

Ann.  Soc  ent  Fr. — Annales  de  la  Soci^t^  entomologique  de  France.  Paris,  1832 
et  seq, 

Anx.  Ak.  Wiss. — Anzeiger  der  kaiserlicher  Akademie  der  Wissenschaften  Mathe- 
matisch  naturwisschaftliche  classe.     Wien.     8vo. 

Arch.  Ver.  Mecklen. — Archiv  des  Vereins  der  Freunde  der  naturgeschichte  in  Meck- 
lenburg.    Gustrow.    8vo. 

Archiv  fur  Naturg.— Archiv  fur  Naturgeschichte.     Berlin.     8vo,  I-XLII,  1835-76. 

AHhm.  Bull,  No.  1,  Col.  Biol.  Assoc.— Ashmead  ( Wm.  H. )  Bulletin  No.  1  of  the  Colo- 
rado Biological  Association.    Washington,  D.  C,  1890. 

Atti  Aoc.  Torino — Atti  della  Royal  Accademia  delle  Scienze  di  Torino.    Torino. 

8vo. 

B. 

Bericht  Natori  Niimb. — ^Amtlicher  Berichte  der  Versammlung  der  Nacurforscher  zu 

Niimbeiig.     Numbei^. 

Bericht  Ver.  Harz. — Berichte  des  naturwissenschaftlichen  Vereins  des  Harzes.    Wer- 

nigerode,  1840  el  seq. 
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Berl.  ent.  Zeit. — Berliner  entomologische  Zeitschrift  herausgegeben  von  dem  ento- 

mologischen  Verein  in  Berlin.    Berlin.    8vo,  1, 1857  el  seq. 
Biol.    Centr.-Amer. — Biologia   Centrali- Americana.      Hymenoptera   I,    188^1899. 

London.    4to. 
Bost.  Joum.  N.  H. — Boston  Journal  of  Natural  History.    8vo,  1, 1836  et  9eg. 
Bouch^,  Naturg. — Bouch6  (P.  F.) .    Natorgeschichte der  Insecten,  besonders  in  Hin- 

sicht  ihrer  ersten  Zustande  als  Larven  und  Puppen.    Berlin,  1834. 
Br6b. — Br^bisson,  or  De  Br^bisson,  Encydop^ie  m^thodique.    Insect    X,  1825. 
Bridgm. — Bridgman  (John  B.).     (^^  serials.) 
Brischke. — Brischke  (C.  G.) .     {See  serials. ) 
Brit.  Ent.— British  Entomology.    London.     16  vols.     1823-1840. 
Bnill^,   Hym. — Brull6  (A.)    Histoire  Naturelle  des  Insectes,  par  M.   le  Comte 

Am6d6e  Lepeletier  de  Saint-Fai^geau.    Hym^optdres,  par  M.  Aug.  Brul)^. 

4  vols.     Paris,  1837-1846. 
Bull.  Ac.  Belgique. — Bulletins  de  I'Academie  royal  des  Sciences,  des  Lettres,  et  des 

Beaux-Arts  de  Belgique.    Bruxelles.    8vo,  1, 1832  el  seq. 
Bull.  Labr.  Iowa. — Bulletin  from  the  Laboratories  of  Natural  History  of  the  State 

University  of  Iowa.    Iowa  City.    8vo. 
Bull.  N.  Mex.  Stat. — New  Mexico  Collie  of  Agriculture  and  the  Mechanic  Arts. 

Agricultural  Experiment  Station.    Las  Cruces.    8vo. 
Bull.  Soc.  ent.  France. — Bulletin  des  Stance  et  Bulletin  bibliographique  de  la  Soci6t4^ 

entomologique  de  France.    Paris.    8vo,  1, 1873  el  seq. 
Bull.  Soc.  ent  Ital. — Bulletino  della  Societd,  entomologica  italiano.    Firenzi.    8vo, 

1, 1869  et  seq. 
Bull.  Soc.  Moscou. — Bulletin  de  la  Societe  imperiale  des  Naturalistes  de  Moscoa. 

Moscou.    8vo,  1, 1829  et  seq. 
Bull.  U.  S.  Dept.  Agric.  EntDiv. — Bulletin  U.  S.  Department  of  Agriculture.    Tech- 
nical Series.    Washington,  D.  C.    8vo. 

C. 

Cam. — Cameron  (P. ) .     {See  Serials. ) 

Can.  Ent — Canadian  Entomologist.    London,  Ontario,  Canada.    8vo,  1, 1868-69  el  seq. 

Cat.  Brit  Ichn.  B.  M. — Catalogue  of  British  Ichneumonidse  in  British  Museum.  Lon- 
don, 1856. 

Cat.  Hym. — Catalogus  Hymenopterorum  hucusque  descriptoram  systematicus  et 
synonymicus  Auctore  Dr.  C.  G.  de  Dalla  Torre,  Professore  Oenipontano. 
10  vols.    8vo.    Leipzig. 

Comp.-rend. — Comptes-rendus  de  TAcad^mie  des  sciences  k  I'lnstitut  de  France, 
Paris,  1835  et  seq. 

Corresp.  Zool. -mineral.  Ver.  in  Hegensburg. — Correspondenz  blatt  zoologischer  min- 
eralogischer  vereins  in  Begensburg.    8vo,  1, 1847  et  seq. 

Costa. — Costa  ( Achille ) .     {See  Serials. ) 

Cress.,  Syn.  Hym.— Cresson  (E.  T.).  Synopsis  of  the  Families  and  Genera  of 
Hymenoptera  of  America,  North  of  Mexico,  together  with  a  catalogue  of 
the  described  species,  and  bibliography.  American  Entomological  Society, 
Philadelphia,  1887. 

Curt.,  Brit,  Ent— Curtis  (J.).    British  Entomology.    16  vols.    London,  1823-1840. 

D. 

D.  T,— Dalla  Torre  (K.  W.  von;  C.  G.  de) .    See  Cat  Hym. 

Dalm.— Dalman  (J.  W. ).     {See  Serials.) 

Davis  (G.C.).     (.S^^  Serials.) 

De  Br^b.— Br^brisson  (L.  A.) 

Desv.— Desvignes  (Th. )  Cat  Brit  Ichn.  B.  M. 
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E. 

Enc.  Brit — ^Encyclop^ia  Britannica.    IX,  1815. 

Enc  M6th.— Encyclop^ie  M^thodique.     10  vols.     Paris,  1789-1825. 

Ent  Mag.— The  Entomolc^ical  Magazine.    5  vols.     London,  1833-iaS8. 

Ent  Mo.  Mag.— The  Entomologist's  Monthly  Magazine.     London.    8vo.  I,  1864 

etseq. 
Ent.  Nachr. — Entomologische  Nachrichten.    Berlin.    8vo,  1, 1875  et  seq. 
Ent.  News. — ^The  Entomological  News  and  Proceedings  of  the  Entomological  Section 

of  the  Academy  of  Natural  Sciences  of  Philadelphia.    8vo.     Philadelphia. 

1, 1890  ei  seq. 
Ent.  Tidskr. — Entomologisk  Tidskrift  utgefven  af  entomolc^ka  Foreningen  i  Stock- 
holm.   Stockholm.    8vo,  1, 1880  a  seq, 
Ent.  Zeitg.  Stettin. — Entomologische  Zeitung  herauQgegehen  von  dem  entomologi- 

schen  Verein  zu  Stettin.    Stettin.    8vo,  1, 1840  et  seq. 
Entom. — Newman's  Entomologist    London,  1840-1842. 
Eog.  Besa  Zool.  Ins. — Kongliga  Svenska  Fregatten  Eugenies  Rcsa  Omkring  Jorden 

mider  befal  af  C.  A.  Virgin.     Aren,  1851-1853.     Zoologi.     I.    Insecta. 

Stockhohn,  185a-1868. 

F. 

Fab.,EntSy8. — Fabricius  (J.  C).  Entomologica  Systematica.  4  vols.  Copenha- 
gen, 1792-1794.    Supplement,  1798. 

F!ab.,Hez. — Fabricius  (J.  C).    Systema  Piezatorum.    Brunswick,  1804. 

Fab. ,  Sya  Ent — Fabricius  (J.  C. ) .  Systema  Entomologica.  Flensburg  and  Leipzig, 
1775. 

FalL — Fallen  (C.  F.).  Sp.  nov.  Hym.  disp.  meth.  Specimen  novam  Hymenoptera 
disponendi  methodum  exhibens.    Lund,  1813. 

Facm.  du  Can.  Hym. —  (JSee  Prov. ) 

Fatm.  Etrus.     (See  BoesL) 

Fitch.— Fitch  (Edw. )    (See  serialB.) 

Fonsc. — ^Fonecolombe  (Boyer  de).     (See  serials.) 

Foret— Foreter  (Dr.  Arnold) .     (See  Serials. ) 

G. 

Geer,  Mto. — Gear  (0.  de).    M^moires  pour  servir  h  PHistoire  des  Insectes.    7  vols. 

Stockhohn,  1752-1778. 
Gtenn.  Fn.  Ins.  Eur.— Germar  (E.  F. ).    Fauna  Insectorum  Europee.    Halle,  1812-1848. 
,  Grav.  lehn.  Eur. — Gravenhorst  (J.  L.  C).      Ichneumonologia  Europsea.    3  vols. 

Breslau,  1829.  f 

Gn^. — Gu^rin-Menneville  (F^lix  Edouaid).    Le  Febures,  Voy.  Abyss. 
Gn^. — ^Iconog.  R^gn.  Anim.     (See  under  loonog. ) 
Gn^r. — Voy.  Abyss.     (See  under  Voy.  Abyss. ) 
Go&r. — ^Voy.  de  Coquille.     (See  under  Voy.  de  Coquille. ) 

H. 

HaLyHym.  Brit. — Haliday  (A.  H.).    Hymenoptera  Britannica;  Alysia,  Fasciculus 

aite.    London.    8vo.    1839. 
Hart— Hartig  (T. ).     (See  Serials. ) 

Herr.-Schaff.- Herrick-SchafEer  (G.  A.  W. ).     (See  Schaff. ) 
Holmg. — Holmgren  (A.  E.).     (>Sec  Serials. ) 
Holmg.  Ichn.  Suec — ^Holmgren,   Ichneumonologia  Suecia.    I.    Stockholm,  1804. — 

Ichneumonologia  Suecia,  III,  1889.— lUustriflsimo  viro  Adolf  a  Erico  Norden- 

skioldio  in  patriam  reduci  salutem  didt  plurimam  Aug.  Em.  Holmgren. 

Holmi^e,  1880. 


Digitized  by  VjOOQ IC 


1 56  PROCEEDINGS  OF  THE  NA  TTONA  L  MrSEnf. 


Hone  8oc    ent.   Ross. — IIorsB  Societatia  entomological    Rosfdcue.     St.    I'etersbui^g. 

I.     186Ti,et8eg. 
How.— Howard  (Dr.  L.  O. ).     {See  Serinla.) 
Hym.  Brit     {See  Hal.) 

I. 
Ichn.  d.  Forstinfi.     {See  Batzebai^. ) 

Ichn.  Eur. — Ichneumonologia  Earopeea.     3  vols.    12mo.,  1829. 
Iconog.  B^gn.  Anim. — Iconographia  Rdgne  Animal  de  G.  Cuvier.    8vo.     Insects. 

Paris,  1829-1858. 
Illig.— niiger  (J.C.W.).    lUig.  Rossi  Faun.  Etrus.— Fauna  Etnisca  sistens  insecta 

quse  in  provinciis  Florentina  et  Pisana  prsesertim  collet  P.  Rossius  Itenim 

edita,  et  annotatis  perpetuis  aucta;  (2  vols.,  Helmstedt,  1807.) 
Illus.  Woch.  f.  Ent. — ^Illustrierten  Wochenschrift  fur  Entomologie.    8vo.*    Nemlanim. 
Ind.  Mus.  Notes. — Indian  Museum  Notes.    8vo.    Calcutta,  India. 
Ins.  Life. — Insect  Life.    Devoted  to  the  economy  and  life  habits  of  insects,  especially 

in  their  relations  to  agriculture.     Edited  by  C.  V.  Riley  and  L.  O.  Howard. 

7  vols.    8va    1888-1896. 

J. 

Jour.  Acad.  Nat  Sd.  Phil.— Journal  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, 8vo.,  I,  1817,  et  seq. 

Jurine,  Hym.— Jurine  (L.)  Nouvelle  M^thode  de  classer  les  Hym^noptereH  vt  les 
Dipt^res.     Geneve  and  Paris,  1807. 

K. 

Kaw.,  KawaU  (J.  H. ).     {See  Serials. ) 

Kief.— Kieffer  (Abbe  J.  J. ).     {See  Serials. ) 

Kirch.,  Cat  Hym.  Eup.— Kirchner  (L» )    Catalogus  Hymenopterorum  Europae,  1867. 

Kok.— Kokujew  or  Kokoujew  (Nikita).    (.S^^*  Serials. ) 
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Crustac^  et  des  Insectes.     14  vols.     Paris,  1802-1805. 
Latr.,  Pr6c— Latreille  (P.  A.).     Precis   dee   Caractdres   g^n^riques   des    Inseetes. 
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Lefebure  (Th^ophile).     {See  Voy.  Abyss. ) 
Linnaeus  (C.  de).     {See  Linn^  (C.  von). ) 

Linn.  Ent— Linnoa  Entomologica.     16  vols.    Beriin  and  Leipdc,  1846-1866. 
Linn., Fn.  Suec.—Linn6  (C.  von).    Fauna  Suecica.     2d.  ed.     Stockholm,  1761. 
Linn.,  8ys.Nat-Linn6(C.  von).    Systema  Natura.    12th  ed.   Stockhohn,  1766-1768. 
Loud.  Mag.-Loudon'sMagazmb  of  Natural  History.    9  vols.    London,  1829-1836. 

M. 
MarBh.-MarBhall  (T.  A. ).    {See  Serials. ) 

Marsh.,  Cat.  Brit  Ichn. -Marshall  (T.  A.).  A  Catalogue  of  the  British  Hymenoi^ 
tera;  Ichneumonidaj,  Braconidw,  and  Evaniidse.     London,  1872. 
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Mem.  Ac.  Belgique. — M6moires  de  PAcAd^mie  royale  des  Sciences,  des  Lettrea  et 
des  Beaux- Arts  de  Belgique.     Braxelles.     4to.,  I,  1818  et  seq. 

Mem.  Acad.  St-P^tersbourg. — ^M^moirs  de  rAcad6mie  de  St-P^terebouiig,  186&-70. 

Mem.  Accad.  Tor. — ^Memorie  della  Reale  Accademia  delle  Scienze  di  Torino,  2d 
series,  XII,  1853. 

Mem.  Ace  Bologna. — Memorie  della  R.  Accademia  delle  Scienze  dell'  Istituto  di 
Bologna.    4to.,  1, 1850  et  seq. 

Mem.  Ace.  Torina. — Memorie  della  Reale  Accademia  delle  Science  Torino.  Torino. 
4to. 

Mem.  Cour.  Ac.  Belgique  (8vo) . — M^moires  couronn^  et  M^moires  des  Savants  Stran- 
gers public  par  T  Academie  Royal  des  Sciences  des  Lettres  et  des  Beaux- Arts 
de  Belgique.     Bruxelles.    8vo.,  I,  1832  rfwg. 

M^m.  Cour.  Ac.  Belgique  (4to) . — ^MSmoires  couronn^  et  MSmoires  des  Savants  Stran- 
gers publics  par  T  Academie  Royal  des  Sciences  des  Lettres  et  des  Beaux- Arts 
de  Belgique.     Bruxelles.    4to.,  I,  1818  et  seq. 

Mem.  Manchester  Soc — Memoirs  and  Proceedings  of  the  Manchester  Literary  and 
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Mem.  Mus.  Milano. — Museo  civico  di  Staria  naturale  di  Milano  e  Society  italiana  di 
Scienze  naturali.  Memorie.    Milano.    4to. 

MSnu  See  ent.  Belgique. — ^MSmoires  de  la  SociStS  entomologue  de  Belgique.  Brux- 
elles.    8vo.,  1, 1892,  et  seq. 

Mem.  Soc  Manch. — Memoirs  and  Proceedings  of  the  Manchester  Literary  and 
Philosophical  Society,  4th  series. 

Mocs.,  Maygar  Fn. — Mocsary  (A.).  Magyar  Fauna  m^snejii  darasai  (Heterogynidie 
Faunae  Hungaricse).    Term.  Kozlem,  XVII,  pp.  1-93,  pis.  ii. 

Mt.  Schweiz.  ent.  Ges. — Mittheilungen  der  Schweizerischen  entomologischen  Gesell- 
schaft    Bulletin  de  la  SociStS  entomologique  Suisse.    Schaffhausen.    8vo. 

Mull.,  Fn.  Fridr. — ^MuUer  (O.  F.).  Fauna  Insectorum  Fridrichsdalina.  Copenha- 
gen and  Leipsic,  1764. 

Mull.,  Naturs.  Linn. — ^Miiller  (P.  L.  S.).  Vollstandiges  Natursystem  des  C.  v.  LinnS, 
mit  einer  Erkliirung.    6  vols,  and  supplement.     Nuremberg,  1773-1776. 

Muny.,  LaMunyon  (J.  W.).  Proc.  Nebraska  Association  for  the  Advancement  of 
Science,  1877. 

N. 

Nat.  His.  Rev. — ^The  Natural  History  Review;  a  quarterly  journal  of  science,  con- 
ducted by  Haliday  and  others.    5  vols.    Dublin,  1854-1858. 

Natural.  Oanad. — ^Le  Naturaliste  Canadien — Bulletin  de  recherches,  observations  et 
dSoouvertes  se  rapportant  k  Thistoire  naturelle  du  Canada.  Quebec  et 
Chicoutimi.    8vo.,  I,  1869  et  seq. 

Natural.  Sidl. — II  Naturalista  Sidliano.  Organo  della  Societd  del  Naturalist! 
Sicilian!.    Palermo.    4to. 

Nees,  Monog. — Nees  von  Esenbeck  (C.  G.).  Hymenopterorum  Ichneumonibus  af- 
finium  Monographise  Genera  Europsea  et  Species  illustrantes.  2  vols.  Stutt- 
gardt  and  Tubingen,  1834. 

Noa V.  MSm .  Ac.  Sci.  Brux.  — Nouveau  Memoirs  Academie  des  Science,  Bruxelles.   8  vo. 

Nouv.  Meth.  Hym. — Nouvelle  MSthode  de  classer  Les  HymSnoptdres  et  Les  Dipt^res. 
Par  L.  Jurine.    4to.    Greneve,  1807. 

Nov.  Act  Ac.  L.  C.     (See  Acta  Ac.  Germ. ) 

O. 

Ofv.  Vet,  Ak.  EorhL — Ofversigt  af  K.  Vetenskaps — Akadamiens   Forhandlingar. 

Stockholm.    8vo.    1845  et  seq, 
Opos.    Ent— Opuscula   Entomologica.     12mo.     I  to  XXII,  1869  to  1897.    ,(See 

Thomson. ) 
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Pack.,  Guide. — Packard  (A.  S.).  Guide  to  Study  of  Insects,  and  a  treatise  on  those 
injurious  and  beneficial  to  crops,  for  the  use  of  colleges,  farm  schools,  and 
agriculturists,  by  A.  S.  Packard,  jr.,  M.  D.  Seventh  edition.  New  York, 
1880. 

Panz.,  Fn.  Germ. — Panzer  (G.  W.  F.).  Faunae  Insectorum  Germanicas  initia.  109 
pis.     Nuremberg.  1792-1810. 

Panz.,  Krit.  Revis. — Panzer  (G.  W.  F.).  Kritische  Revision  der  Insecktenfaune 
Deutachlands,  nach  dem  System  bearbeitet,     2  vols.     Nuremberg,  1805-'06. 

Perris,  Ann.  Soc.  Linn. — Perris  (Ed.) .  Annales  de  la  Soci6t6  Linn^nne  de  Lyon. 
Nouvelle  s^rie,  IV. 

Phil.  Mag. — ^The  London  and  Edinburgh  Philosophical  Magazine  and  Journal  of 
Science.     16  vols.     London,  1832-'40. 

Philip.— Philippi  (R.  A. ).     [See  Stett  Ent.  Zeitg. ) 

Pinacogr. — Pinacographia.     Door  Dr.  S.  C.  Snellen  van  VoUenhoven.     4to.     1880. 

Proc.  Acad.  Sci.  Phil. — Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    Philadelphia.    8^o. 

Proc  Boston  Soc.  N.  H. — Proceedings  of  the  Boston  Society  of  Natural  History, 
I,  1836  et  seq.     Boston.     8vo. 

Proc.  Calif.  Acad. — Proceedings  of  the  California  Academy  of  Sciences.  Zoology. 
San  Francisco.     8vo. 

Proc.  Ent.  Soc.  London. — Proceedings  of  the  Entomological  Society  of  London, 
ly\%Metseq.     London,     8vo.     (<&«  Transactions.) 

Proc.  Ent.  Soc.  Phil. — Proceedings  of  the  Entomological  Society  of  Philadelphia.    8vo. 

Proc.  Ent,  Soc.  Wash. — Proceedings  of  the  Entomological  Society  of  Washington, 
I,  1884  et  seq.     Washington.    8vo. 

Proc  Linn.  Soc.  Lond. — Proceedings  of  the  Linnean  Society  of  London.  London. 
8vo. 

Proc.  Linn.  Soc.  N.  S.  Wales. — Proceedings  of  the  Linnean  Society  of  New  South 
Wales.     Sydney.     8vo. 

Proc.  U.  S.  Nat.  Mus. — Proceedings  of  the  U.  S.  National  Museum,  VIII. 

Proc.  Zool.  Soc.  Lond. — Proceedings  of  the  Scientific  Meetings  of  the  Zoological 
Society  of  London.     London.     8vo. 

Psyche. — ^Psyche,  a  Journal  of  Entomology.  Published  by  the  Cambridge  Entomo- 
logical Club.     Cambridge.     4to. 

Prov.,  Add.  Faim.  Hym. — Additions  et  corrections  au  volume  II  de  la  Faune  Ento- 
mologique  du  Canada  traitant  des  Hymteopt^res.     Quebec,  1899. 

Prov.,  Faun.  Hym. — Provancher  (Abb6  L^on).  Petite  Faune  Entomologique  du 
Canada.     II,  Hym^nopt^res.     Quebec,  1883. 

R. 

Ratz.,  Ichn.  d.  Forstins. — Ratzeburg  (J.  T.  C. ).  Die  Ichneumonen  der  Forstinsecten 
in  forstlicher  und  entomologischer  Beziehung.     3  vols.     Berlin,  184*1— * 52. 

Rossi's  Faim.  Etrus.  — Rossi  (Peter) .  Fauna  Etrusca,  sistens  insecta  quae  in  provinidfe 
Florentino  et  Pisane  praesertim  collegit.  Libumi,  Mari,  1790.  4to.  {See 
Illiger.) 

S. 

Say,  Lee.  Ed. — Say  (T.).  Complete  Writings  of  Thomas  Say  on  the  Entomology  of 
North  America.  Edited  by  John  L.  Le  Conte,  M.  D.  2  vols.  New  York, 
1859. 

Schmied. — Schmiedeknecht  (Dr.  O. ).     {See  serials. ) 
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Schaff . ,  Forts.  Germ. — ^Hemck-Schaffer  (G.  A.  W. ) .  Fortsetzung  von  Panzer,  Fauna: 
Insectoram  Gennanicse  initia.     Ratusbon,  1829-'44. 

8cadd.,But — Scudder  (Saml.).  Butterflies  of  the  Eastern  United  States  and  Can- 
ada.   Cambridge,  1889.    Report  of  Progress,  Geological  Survey  of  Canada. 

Sitz.  d.  naturf.  Gesell.  zu  Leipzig. — Sitzungsberichte  der  Naturforschenden  Gesell- 
schaft  zu  Leipzig.    8vo. 

8oc.  Ent — Societas  Entomologica.  Organ  fiir  den  iuternationalen  Entomologen- 
Verein.    Zurich.    4to. 

Sp.  Nov.  Hym.  disp.  Meth.     {See  Fallen. ) 

Spin.,  Ins.  Lig. — Spinola  (Marquis  M.).  Insectorum  Ligurire  species  novjc  aut 
rariores.    2  vols.    Genoa,  1806-^08. 

St-Faig.— St-Fargeau  (A.  L.  M.  Le  Peletier,  Comte  de).     {See  Serials.) 

Stefani,  Nat  Sic — Stefano  (Theodosio  de).  II  Natuaralista  Siciliano:  Giomale  delle 
Sdenze  Naturali,  Ragusa,  P^ermo. 

Step.,  m.  Brit.  Ent — Stephens  (J.  F.).  lUustrations  of  British  Entomology.  11 
vols.    London,  1828-^46. 

Stett  ent  Zeit — Stettiner  entomologische  Zeitung,  Stettin,  1840  et  seq. 

Svensk.  Ak.  Handl. — Kongliga  Svenska  Vetenskaps-Akademiens  Handlingar,  Stock- 
holm, 1780  et  seq. 

Sz6pl.— Sz^pligeti  (Prof.V.).    Tennes.     Puzet 


Termes.  Fuzetek. — ^Term^szetrajzi  Fuzetek.     Kiadje  a  Magyar  nemzeti  Museum.. 

Budapest    8vo. 
Thomson,  Opus.  Ent — Opuscula  Entomologica.    Lundae.    I  to  XXII,  1869  to  1897. 
Tijdflchr.  Ent. — ^Tijdschrift  voor  Entomologie,  uitgaven  door  de  Nederlandsch  ento- 

molc^sche  Vereeniging.    's  Gravenhage.    8vo.,  1, 1838  et  seq. 
Tosq. — ^Tosquinet  (Dr.  Jules).     {See  M6m.  Soc.  ent  Belgique.) 
Tr.  Ent  Soc  Lond. — ^Transactions  of  the  Entomological  Society  of  London.    8vo. 
Tr.  linn.  Soc.  Lond. — ^Transactions  of  the  Linnean  Society  of  London.    London.  4to. 
Tr.  St  Louis  Acad. — ^Transactions  of  the  St.  Louis  Academy  of  Sciences.    8vo. 

St  Louis,  Mo. 
Tr.  ZooL  Soc.  Lond. — ^Transactions  of  the  Zoological  Society  of  London.  London.  4to. 


Verh.  d.  natnrh.  Ver.  pr.  Rheinl. — Verhandlungen  des  Naturhistorischen  Verein 

der  preussichen  Rheinlande  und  Westfalens.    Bonn.    8vo.     1844  et  seq. 
Verb-   Zool.-bot   Ges.   Wien. — Verhandlungen  der   k.-k.   Zoologisch-botanischen 

Gesellschaft  in  Wien.    Wien.    8vo. 
Vollenh.  Schets. — ^VoUenhoven  (S.  C.  Snellen  van).    Schetsen  ten  gebruike  bij  de 

Studie  der  Hymenoptera. — ^Tijdschr.    voor  Ent 

Pinacogr. — Pinaoographia.    4to.     1880. 
Voy.  Abyss. — ^Voyage  en  Abyssinie  ex^cut^e  pendant  les  ann^es  1839,  1840,  1841, 

1842,  1845,  par  une  commission  scientifique  compos6e  de  MM.  Th^ophile 

Lefebure.    Paris.    8vo.  « 

Voy.  de  Coquille. — ^Voyage  Autour  du  monde,  sur  la  Corvette  de  Sa  Majesty,  La 

Coquille,  pendant  les  anndes  1822, 1823, 1824  et  1825,  etc.    Paris.    4to.    1830. 

W. 

Walsh,  Tr.  St  Louis  Acad. — ^Walsh  (Benjamin  D. ).    Transactions  St  Louis  Academy 

of  Sciences,  III,  1873.    8vo.    St  Louis,  Mo. 
Walck.,  Fn.  Paris. — Walckenaer  (Baron  C.  A.  de).     Faune  Parisienne.     Ilistoire 

Abr^g^e  des  Insectes  dee  £kivirons  de  Paris.    2  vols.    Paris,  1802. 
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Web.  und  Mohr,  Beitr. — Archiv  fur  die  systematische  Naturgeschichte.  Edited  by 
F.  Weber  and  W.  H.  Mohr.  Leipzig,  1804.  Continued  under  the  title: 
Beitrage  zur  Naturkunde,  etc.     2  vols.     Kiel,  1805  and  1810. 

Wesm.— Weemael  (C. )     {See  Serials. ) 

Weetw.,  Intr. — Westwood  (J.  0. ).    An  Introduction  to  the  Modem  Classification  of 
Insects.    2  vols.    London,  1839-^40. 
Thee.  Ent  Ox. — ^Thesaurus  Entomologicus  Oxoniensis,  etc.     Oxford,  1874. 

Wi^^mann's  Archiv. — ^Archiv  fur  Naturgeschichte.  Gegriindet  von  A.  F.  A.  Wieg- 
mann,  Fortgesetzt  von  W.  F.  Ericheen.     8vo.     Berlin. 

Wien.  Ent  Zeit. — Wiener  entomolog'sche  Zeitung,  I,  1882  et  seq. 

Z. 

Zeits.  f.  wiss.  Zool. — Zeitschrift  fur  wissenschaftliche  Zoologie,  Leipzig,  XIX,  1869. 
Zett.,  Ins.  Lap. — Zetterstedt  (J.  W.).    Insecta  Lapponica  descripta.    Leipzig,  1840. 
Zool.  Anz. — Zoologischer  Anzeiger,   zugleich  Organ   der  deutschen   zoologischen 

Gesellschaft.    Leipzig.    8vo. 
Zool.  Jahrb.  Syst — Zoologische  Jahrbucher.   Abtheilung  fiir  Systematik,  Greographie 

und  Biologie  der  Thiere.    Jena.    8vo. 
Zool.  Rec. — The  Zoological  Record.    London.    8vo.,  I,  1864  el  seq, 
Zool.— The  Zoologist,  London,  1843  ei  9eg. 
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Agonia  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  274. 

Agriotypus  Walker,  Curt.  Brit.  Ent,  1832,  pi.  ccclxxxix;  Ent.  Mag.,  Ill,  p.  412. 

Agrothereutes  Foreter,  Wiegm.  Arch.,  XVII,  1850,  p.  79. 

Agrypon  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  1860,  p.  15;  Verh.  d.  naturh.  Ver. 

pr.  Rheinl.,  XXV,  1868,  p.  146. 
Alcima  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  152. 
Alcocerufl  Foreter,  Verh.  d.  naturh.  V^er.  pr.  Rheinl.,  XXV,  1868,  p.  161. 
Ak!Ochera  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  161. 
Alexeter  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  199. 
Aleiodes  Wesmael  (=  Rhogas  Nees)  Nouv.  M^m.  Ac.  Rci.  Brux.,  IX,  1838,  p.  94. 
Algina  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
Aliolua  Say  (=  Sigalphus  Latreille),  Boet.  Joum.  Nat.  Hist,  1, 1836,  p.  260. 
AUocamptus  Forster  (=Enicoepilus  Stephens),  Verh.  d.  naturh.  Ver.  pr.  Kheinl., 

XXV,  1868,  p.  150. 
AUocota,  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  173. 
Allocritus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  211. 
Allodorufl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  242. 
Alloea  Haliday,  Ent  Mag.,  1, 1833,  p.  265. 

Allomacrufl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  177. 
Allophrys  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  147. 
Alloplaata  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  167. 
AUotheronia  Ash  mead,  new  genus,  see  p.  55. 

Allotypus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  259. 
Allurus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  254, 
Alomya  Panzer,  Krit  Rev.,  II,  1806,  p.  84. 
Alysia  Latreille,  Hist  nat,  XIII,  1805,  p.  177. 

Amblyteles  Wesmael,  Nouv.  Mto.  Ac.  Sci.  Brux.,  XVIII,  1844,  pp.  Ill,  112. 
Ameloctonus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  167. 
Amersibia  Forster  (  =  Meniscus  Schiodte)  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  p.  167. 
Amesolytus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  161. 
Ametria  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  274. 
Amicroplites  Dalla  Torre  (=  Amicroplus  Foreter)  Gat  Hym.,  IV,  1898,  p.  79. 
Amicroplus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  256. 
Amorphognathon  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  203. 
Amorphota  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  151. 
Amphibulus  Kriechbaumer,  Ent.  Nachr.,  XIX,  1893,  p.  122. 
Anarcha  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  265. 
Anq/locentrvs  Foreter  (  =  ?  Allurus  Fdreter)  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

1862,  p.  254. 
Arwylus  Haliday  (=Leiophron  Nees)  Ent  Mag.,  I,  1833,  p.  261. 
Anecphysifl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 
Anempheres  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  1868,  p.  154. 
Aneuclis  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  147. 
Angitia  Holmgren,  Ofv.  Vet-Ak.  Forh.,  XV,  1858,  p.  27;  Svensk.  Vet-Ak.  Handl., 

II,  1858,  p.  106. 
Aniarophron  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
Anilastus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  157. 
Aniseres  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXVIII,  1871,  pp.  73  and  92. 
Anisobas  Wesmael,  Nouv.  M6m.  Ac.  Sci.  Brux.,  XVIII,  1844,  p.  111. 
Anisoctenion  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  214. 
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Aniaocyrta  Forater,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
Anisopelma  Wesmael  (=Hecabolus  Curtis),  Nouv.  M^m.  Ac.  Sci.  Brux.,  XI,  1838, 

p.  134. 
Anodontomerus  Ashmead  ( =  Aplomems  Provancher),  new  name,  see  p.  61. 
Anomalon  Gravenhoret,  Ichn.  Eur.,  Ill,  1829,  p.  637. 
Anopiesta  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  193. 
Anoplectifi  Kriechbaumer,  Ent  Nachr.,  XXII,  1896,  p.  363. 
Anostenus  Forater,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  257. 
AntipyzuB  Tscbek,  Verb.  Zool.  bot.  Gesell.  in  Wien,  XVIII,  1868,  p.  438. 
Aoplus  TmchYieiTi  (=Icbneumon  Linn8eu8),Ent.  Zeitg.,  XXXV,  1875,  p.  137. 
Apaeleticus  Wesmael,  Nouv.  M6m.  Ac.  Sci.  Brux.,  XVIII,  1844,  p.  165. 
Apanteles  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  245. 
Apecbneura  Kriechbaumer,  Ann.  Naturh.  Hofmus.,  V,  1890,  p.  485. 
Apechthis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 
Apeeds  Thomeon  (=Ap€chthi8  Forster),  Opus.  Ent.,  XIII,  1889,  p.  1440. 
Aperileptus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  170. 
Aphaereta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  264. 
Aphanistes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  145. 
Aphanodon  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  166. 
'  Aphanoroptra  Thomson  (=Aphanoroptrum  Forster)  Opus.  Ent.,  VIII,  1877,  j).  736. 
Aphanoroptrum  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  168. 
Apbanta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  273. 
Apkidaria  Provancher  (=Praon  Haliday)  Add.  Fn.  Can.  Hym.,  1888,  p.  151. 
Apkidiaria  Provancher  ( =Lysiphlebu8  Forster)  Add.  Fn.  Can.  Hym.,  1888,  p.  396. 
AphuHleo  Rondoni  (=Ephedrus  Haliday)  Bull.  Soc.  Ent.  Ital.,  IX,  1877,  p.  167. 
Aphidius  Nees,  Nov.  Act.  Ac.  L.  C,  IX,  1818,  p.  302. 
Aphrastobracon  Ashmead,  Proc.  U.  S.  Nat  Mus.,  XVIII,  1896,  p.  646. 
Apimeles  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 
Apk/merus  Provancher  (= Anodontomerus  Ashmead),  Add.Fn.  Hym.  1886,  p.  119. 
Apoclima  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 
Apodesmia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  259. 
Apdlope  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 
Apterophygus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  172. 
Aptesis  Forster,  Wiegm.  Arch.,  XVII,  1850,  p.  82;  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  1868,  p.  173. 
Apystos  Forster,  Wiegm.  Arch. ,  XXV,  1868,  p.  212. 
Arenetra  Holmgren,  Ofv.  Vet-Ak.  Forh.,  XVI,  1859,  p.  127;  Sv.  Ak.  Ilandl.,  1860, 

p.  46. 
Aridelos  Marshall,  Tr.  Ent.  Soc.  Lond.,  1887,  p.  66. 

Aritranis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  187. 
Arotes  Gravenhoret,  Ichn.  Eur.  Ill,  1829,  p.  446. 
Arhaphis  Ruthe,  Stettin  Ent.  Zeitg.,  XV,  1854,  p.  346. 
Arrhaphis  Ruthe  (=Arbaphis  Ruthe),  Stettin  Ent.  Zeitg.,  XX,  1859,  pp.  103  and 

105. 
Asehiatus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  177. 
Ascogaster  Wesmael  Nouv.  M^m.  ac.  Brux.,  IX,  1835,  p.  226. 
Aaelaama  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  155. 
Asinamara  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  1868,  p.  155. 
Asobara  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  267. 
Asphragis  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  166. 
Aspicolpus  Wesmael,  Nouv.  M6m.  ac.  Brux.,  XI,  1838,  p.  155. 
Agpidocolpus  Forater  ( =  Aspicolpus  Wesmael),  Verb.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  p.  279. 
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Agpidogomu  Foreter  (^Aspigonus  Wesmael),  Verb.  d.  nattirh.  Ver.  pr.  Rheinl., 

XIX,  p.  257. 
Aflpigonus  Wesmael,  Nouv.  M^m.  a€.  Bmx.,  IX,  1835,  p.  186. 
Aspilota  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
Asthenara  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  208. 
Adhenarus  Thomson  (= Asthenara  Foreter),  Opas.  Ent,  XIII,  1889,  p.  1437. 
Astbenoptera  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  175. 
Astbenomerifl  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  168. 
ABtipbromma  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  170. 
Astomaspis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  175. 
Astrenis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  148. 
Asymmictus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeml.,  XXV,  1868,  p.  200. 
Asynaphes  Provancber  (=Cratospila  Foreter),  Add.  Fn.  Can.  Hym.,  1886,  p.  150. 
Asyncrita  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXXIII,  1876,  pp.  7  and  13. 
Asyntactus  Maraball,  Andre's  Species  Hym.  d*Eur.,  V  bis,  1807,  p.  240. 
Atanycolus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  238. 
Ateleute  FSrster,  Verb.  d.  naturh.  Ver.  pr.  Rbeml.,  XXV,  1868,  p.  171. 
Atithasus  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  210. 
Athyreodon  Asbmead,  new  genus,  see  p.  87. 

Atmetus  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  160. 
AtoreutuB  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  1862,  p.  241. 
Atractodes  Gravenhorst,  Icbn.  Eur.,  Ill,  1829,  p.  789. 
Atractogaster  Kriechbaumer,  Stettin  Ent.  Zeitg.,  1872,  p.  6. 
Atrestes  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  209. 
Atrometus  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  146. 
Atropha  Kriechbaumer,  Berl.  Ent.  Zeitscbr.,  XXXIX,  1894,  p.  306. 
Auderis  Davis,  Tr.  Am.  Ent.  Soc.,  XXIV,  1897,  pp.  227  and  233. 
Ay2acode9  Cresson  (=Cenocoeliu8  Haliday),  Proc.  Ent  Soc.  Phil.,  IV,  1865,  p.  8. 
Aulacostethtu  Philippi  (=Aulacus  Jurine),  Stett  Ent  Zeitg.,  XXXIV,  1873,  p.  302. 
Aulacus  Jurine,  Nouv.  M6tb.  Hym.,  1807,  p.  89. 

Automalus  Wesmael,  Nouv.  M^m.  ac.  sc.  Brux.,  XVIII,  1844,  pp.  Ill  and  114. 
Azelus  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  205. 
Bachia  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  186. 
Baeacis  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXXV,  1878,  p.  70. 
Baeoeemus  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  194. 
Banchogastra  Asbmead,  new  genus,  see  p.  87. 
Bancbopsis  Kriechbaumer,  Ent  Nacbr.,  XII,  1886,  p.  244. 
Bancbus  Fabricius,  Ent  Syst.  Supp.,  1798,  p.  209. 
Barichneumon  Thomson,  Opus.  Ent,  XVIII,  1893,  p.  1859. 
Baryceros  Gravenhoret,  Icbn.  Eur.,  II,  1829,  p.  777. 

Barycnemis  Foreter,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  147. 
Barydotira  Foreter,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  178. 
Barylypa  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  146. 
Baryntica  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  184. 
Barytarbes  Foreter,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  212. 
BarylarbusThomaon  (=  Barytarbes  Forster),  Opus.  Ent,  IX,  1883,  p.  931;  XVII,  1875. 
Bassus  Fallen,  Sp.  nov.,  Hym.  disp.  metb.  exhib.  Lundte,  1813. 
Baasus  Fallen  (Gravenhorst)  Icbn.  Eur.,  Ill,  1829,  p.  309. 
Batbycetee  Forster,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  167. 
Batbyoentor  Kriechbaumer,  see  p.  144. 

Batbymetes  Foreter,  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  187. 
Baihynophrys  Foreter  (=  Batbyoetes  Forster),  Verb.  d.  naturh.  Ver.  pr.  RheinL,  XXV, 

1868,  p.  166. 
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Bathyplectes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  1868,  p.  176. 
Bathystomus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,XIX,  1862,  p.  235. 
Bathythrix  Foreter,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  176. 
Binarea  Brull^,  Hist  nat.  dee  Ins.  Hym.,  IV,  1846,  p.  470. 
Bioblapeis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
Biophthora  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  280. 
Bioeteres  Forster,  Verh-  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  259. 
Blacus  Nees,  Nov.  Act  Ac.  L.  C,  IX,  1818,  p.  306. 

Blapsidotta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  177. 
Blapticus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 
Boethufl  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 
Boemina  Cameron,  Mem.  Manchester  Lit  and  Phil.  Soc.,  XLIII,  1899,  p.  120. 
Bothnopkrys  Forster,  (=Bathycetes),  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868, 

p.  166. 
Bracamhus  Thomson  (=  Iphiaulax  Foreter),  Opus.  Ent,  XVIII,  1892,  p.  1787. 
Braehistes  Wesmael,  Nouv.  Mem.  Ac.  Brux.,  IX,  1835,  p.  109. 
Bracfnfcenirus  Taschenberg  ( =  Holcostizus  Forster),  Zeits.  Ges.  Nat,  XXV,  1865, 

p.  106. 
Brachycephalus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  179. 
Brachycoryphus  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XXXIX,  1894,  p.  46. 
Braehyeryptus  Thomson  (=  Hidryta  Forster),  Opus.  Ent,  V,  pp.  471  and  487. 
Brackpgasler  Stephens  (=  Evania  Fabricius),  111.  Brit  ent,  VII,  1825,  p.  118. 
Biachycystus  Kriechbaumer,  Conesp.  Zool.  mineral,  Ver.  in  Regensbuig,  XXIV, 

1880,  p.  161. 
BrachtffJtems  Gravenhoret  (=  Pterocomma  Forster),  Ichn.  Eur.,  1, 1829,  p.  673. 
Brachyrhopalum  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XXXIX,  1894,  p.  312. 
Brachystropha  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  274. 
Br€Mco  Fabricius  (=  Bracon  Fabricius),  Piez.,  1804,  p.  102. 
Bracon  Fabricius,  Piez.,  1804,  p.  102. 

Braunsia  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XXXIX,  1894,  p.  63. 
Brephoctonus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  1868,  p.  159. 
Brischkea  Kriechbaumer,  Ent  Nachr.,  XXIII,  1897,  p.  167. 
Cacotropa  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  159. 
Caenoecdhja  Marehall  (=Cenocoelius  Haliday),  Andre's  Hym.  Eur.,  V,  1894,  p.  271. 
Ceenocryptus  Thomson,  Opus.  Ent.,  V,  1873,  pp.  471  and  494. 
Oaenomeris  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  174. 
Csenopachys  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  239. 
Cxnophanen  Forster  (=  Heterospilus  Haliday),  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  1862,  p.  236. 
Gallibracon  Ashmead,  new  genus,  see  p.  138. 

Oalliclisis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  169. 
Gallicryptns  Ashmead,  new  genus,  see  p.  54. 

Callidiotes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  199. 
Oallidora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  157. 
Calliephialtes  Ashmead,  see  p.  54. 
GallihormiuB  Ashmead,  new  genus,  see  p.  148. 
CaJOwpUroma  Dalla   Torre  (=OalliptePoma  Motschulsky),  Cat   Hym.,   IV,   1898, 

p.  307. 
Oftlliphurus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 
Callipteroma  Motschulsky,  Bull.  Soc  Natur.  Moscou,  XXXVI,  1863,  p.  35. 
OalocryphM  Thomson  (=Giraudia),  Opus.  Ent.,  V,  1873,  p.  519;  VI,  1874,  p.  594. 
Calyptides  Scudder  (Fossil),  Rep.  Progr.  Geol.  Surv.  Can.,  1877,  p.  270. 
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Calyptus  Haliday,  Ent.  Mag.,  Ill,  1835,  p.  128. 
Camarota  Kriechbaumer,  Berl.  Ent.  Zeitschr.,  XLIII,  1898,  p.  2^. 
Camarotops  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  160. 
Campodorufl  Forater,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  213. 
Campogenes  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  209. 
Campoletis  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  157. 
Camponastes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  212. 
Campoplex  Gravenhorat,  Ichn.  Eur.,  Ill,  1829,  p.  453.  # 

Oampoporua  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 
Camporychus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  208. 
Oampoecopus  Fdreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  146. 
Campotbreptufl  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  201. 
Campotrephus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  152. 
Camptocentrus  Kriechbaumer,  Berl.  Ent.  Zeitschr.,  XXXIX,  1894,  p.  61. 
Camptotypus  Kriechbaumer,  Ent.  Nachr.,  XV,  1889,  p.  311. 
Canidia  Holmgren,  Svensk.  Vet.-Ak.  Handl.,  II,  1858,  p.  103. 
OapUonius  BruU6  ( =  Cenocoelius  Haliday),  Hist.  Nat.  dee  Ins.  Hym.,  IV,  1846, 

p.  544. 
Cardiocbiles  Nees,  Nov.  Act.  Acad.  Nat  Cur.,  IX,  1818,  p.  307. 
Casmaria  Holmgren,  Svensk.  Vet.  Ak.  Handl.,  1858,  p.  48;  Ofv.,  XV,  1858,  p.  325. 
Catadelpbus  Wesmael,  Bull.  Acad,  de  Sc.  Belg.,  XXIV,  p.  111. 
Catalytus  Foreter,  Wiegm.  Arch.,  XVIII,  1851,  p.  62. 
Catastenus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  170. 
Catocentrus  Walsh,  Tr.  St.  Louis  Acad.  Sci.,  Ill,  1873,  p.  89. 
Catoglyptus  Foreter,  Holmgren,  Svensk.  Ak.  Handl.,  I,  1855,  p.  106;  Foreter,  Verb. 

d.  naturh.  Ver.  pr.  Rheml.,  XXV,  1868,  p.  188. 
CecJienus  Illiger  (=  ?  Alsyia  Latreille),  Rossi's  Fn.  Etrusca,  p.  54. 
Cecidonomus  Bridgman,  Entom.,  XIII,  1880,  p.  265. 
Cefen'on  Say  (=Spathius  Nees),  Bost.  Joum.  Nat  Hist,  I,  1836,  p.  257. 
Celmis  Tosquinet  (=  Joppites  Berthoumieu) ,  M6m.  Soc.  Ent.  Belg.,  V,  1896,  p.  71. 
Cenocoelius  Haliday,  in  Westwood's  Intro.  Mod.  Class.  Ins.,  II,  Synop.,  p.  62. 
Cenostomus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  246. 
Centeterus  Wesmael,  Nouv.  M^m.  Ac.  Brux.,  XVIII,  1845,  p.  166. 
Centistes  Haliday,  Ent  Mag.,  II,  1836,  p.  462. 
Cepbaloplites  Szeplegeti,  Termes.  Fuzet,  XX,  1897,  p.  600. 
Ceratosoma  Cresson,  Proc.  Ent  Soc.  Phil.,  IV,  1865,  p.  281. 
Ceropales  Fabricius  (part)  (=Apantele8  Forster). 
Certonotus  Kriechbaumer,  Ent  Nachr.,  1889,  p.  308. 
Chachenus  Illiger  ( ? = Aly sia  Latreille ) . 
Chaenon  Curtis,  Brit  Ent,  VI,  1829,  p.  289. 
Chaenusa  Haliday,  Hym.  Brit ,  II,  1839,  p.  19. 

Chseretymma  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  187. 
Chalinoceras  Ratzeburg  (=Lampronota  Haliday),  Ichn.  d.  Forstins,  III,  1852,  p.  130. 
Cbamsezelus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  181. 
Cbamerpes  Foi^ter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  172. 
ChaoiUa  Cameron  (?  =  Odonto8capus  Gribodo),  Mem.  Manchester  Lit.  and  Phil.  Soc, 

XLIII,  1899,  p.  80. 
ChaoniaCresBon  ( =HymenocbaoniaDallaTorre),  Proc.  Ent  Soc.  Phil.,  IV,  1865,  p.  59. 
Charitopes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  181. 
Charmon  Haliday  (=Eubadizon  Nees),  Ent  Mag.,  1, 1833,  p.  262. 
Charops  Hobngren,  Svensk.  Vet.  Ak.  Handl.,  II,  1858,  p.  39;  5fv.,  XV,  1858,  p.  324. 
Chasmias  Asbmead,  new  genus,  see  p.  17. 

Chagmodes  Wesmael  ( =  Chasmias  Asbmead),  Nouv.  M6m.  Ac  Brux.,  1848,  p.  13. 
Chaamodon  Haliday,  Ent  Mag.,  V,  1838,  p.  214. 
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Chelonogastra  Ashmead,  new  genus,  see  p.  139. 

Chelonufl  Jurine,  Nouv.  M^th.  Hym.,  1807,  p.  289. 

Chilotrichia  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  258. 

Chirotica  Fonster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  173. 

Chorebus  Haliday,  Ent  Mag.,  1, 1833,  p.  264;  Hym.  Brit,  1839,  p.  17. 

Chorimeus  Holmgren,  Svensk.  Vet.  Ak.  Handl.,  1855,  p.  320. 

Chorischizus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  168. 

Ghremylus  Haliday,  Ent.  Mag.,  1, 1833,  p.  266. 

Chreusa  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XLIII,  1899,  p.  209. 

Chriodes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  178. 

Christolia  Brull^,  Hist.  nat.  des  Ins.  Hym.,  IV,  1846,  p.  246. 

Chromocryptus  Ashmead,  new  genus,  see  p.  41. 

Chromomicrodus  Ashmead,  new  genus,  see  p.  129. 

Ckryaophnpla  Cameron  (=Echthromorpha  Holmgren),  Mem.  Manchester  Lit.  and 

Phil.  Soc. ,  XLIII,  1899,  p.  185. 
Ckyrcnomon  Deignes  (=  Sphecophaga  Westwood),  Cat  Brit  Ichn.,  1856,  p.  47. 
Cidaphurus  Forster,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  169. 
Cidaphus  Forster,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  149. 
Cillunus  Toequinet,  M^m.  Soc.  Ent.  Belg.,  V,  1896,  p.  122. 
Cinxselohis  Thomson  (=  Dicoelotus  Wesmael),  Opus.  Ent,  1891,  p.  1620. 
Clepeiporthus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  200. 
Clepticus  Haliday,  Ann.  Nat.  Hist.,  1839,  p.  116. 
Clinocentms  Haliday,  Ent  Mag. ,  1, 1833,  p.  266. 
Clistopyga  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  132. 
Cnemischys  Forster,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  201. 
Coelichneumon  Thomson,  Opus.  Ent,  XIII,  1893,  p.  1901. 
Coeliniufi  Nees,  Nov.  Act  ac.  L.  C,  IX,  1818,  p.  301. 

Codobracon  Thomson  (=  Atanyoolus  Forster),  Opus.  Ent,  XVII,  1892,  p.  1737. 
Cceloconua  Foreter,  Verh.  d.  naturh,  Ver.  pr.  RheinL,  XXV,  1868,  p.  203. 
Oodocryptus  Thomson  (=Schenkia  Forster),  Opus.  Ent,  V,  1873,  p.  519;  Verh.  d. 

naturh.  Ver.  pr.  RheinL,  VI,  1874,  p.  597. 
Cceloides  Weemael,  Nouv.  M^m  Ac.  Brux.,  1838,  p.  59. 
Ccelonotus  Forster,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XIX,  1862,  p.  248. 
Coelothorax  Ashmead,  Proc.  Ent  Soc.  Wash.,  IV,  1898,  p.  165;  Trans.  Ent  Soc.  Lond., 

1900,  p.  275. 
Colastes  Haliday,  Ent  Mag.,  I,  1833,  p.  266;  IV,  1836,  pp.  40  and  55. 
Coleocentrus  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  437;  female. 
Colly ria  Schiodte,  Guerin's  Mag.  de  Zool.  Ins.,  1839,  p.  10. 
Coloboma  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
Colocnema  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  184. 
CoUKTyptus  Thomson  (=  Giraudia  Foreter),  Opus.  Ent,  V,  1873,  p.  519. 
Coloneura  Foreter,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XIX,  1862,  p.  276. 
Colpognathus  Wesmael,  Nouv.  M^m.  Ac.  Brux.,  1845,  p.  165. 
Colpomeria  Holmgren,  5fv.  Vet-Akad.Forh.,  1859,p.l26;  Svensk.Ak.  Handl.,  1860, 

p.  44. 
Colpotrochia  Holmgren,  Svensk.  Vet-Ak.  Handl.,  1854,  p.  40. 
Coropeobracon  Ashmead,  new  genus,  see  p.  138. 
Compsocryptus  Ashmead,  new  genus,  see  p.  43. 
Conoblasta  Fdrster,  Ver.  d.  naturh.  Ver.  pr.  RheinL,  XXV,  1868,  p.  165. 
Copehu  Provancher  (=  Helorus  Jurine),  Nat  Can.,  XII,  1880,  p.  207. 
Copidura  Schiodte  (=  Copisura  Schiodte),  Nat  Tidsskr.,  1, 1837,  p.  603. 
Copisnra  Schiodte,  Nat  Tidsskr.,  11, 1837,  p. 603. 

Conopyge  Kriechbaumer,  Beri.  Ent.  Zeitschr.,  XLIII,  1898,  pp.  22  and  154. 
Corynephanes  Wesmael,  BulL  Soc.  Roy.  de  Belg.,  XVI,  1849,  p.  12. 
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Conpiophane^  Wesmael  (=  C^rynephanes  Wesmael). 

Corydes  Reinhani  (=  Eucorystes  Marshall),  Berl.  Ent.  Zeitschr.,  IX,  1865,  p.  258. 
CoBmiocarpa  Foreter,  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XIX,  1862,  p.  71. 
CJosmoconus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  203. 
Coteeia  Cameron,  Mem.  Manchester  Phil.  Soo.,  (4),  IV,  1891,  p.  186. 
Cratophion  Thomson,  Opus.  Ent.,  XIII,  1899,  p.  1363. 
Craasomicrodus  Ashmead,  new  genus,  see  p.  128. 
Cratichneumon  Thomson,  Opus.  Ent,  XVIII,  1893,  p.  1945. 
Gratichneumon  Thomson,  Opus.  Ent.,  XIII,  p.  1363. 

OrcUocryptus  Thomson  (=  Chieretymma  Foreter),  Opus.  Ent.,  V,  1873,  p.  520. 
Cratospilus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  265. 
Cremaftus  Gravenhorat,  Ichn.  Eur.,  Ill,  1829,  p.  730. 
Cremnodes  Forster,  Wiegm.  Arch.,  XVII,  1850,  p.  72. 
Cressonianus  Ashmead,  new  genus,  see  p.  20. 

Cratopus  Holmgren  (=Agriotypus  Walker) ,  5fv.  Vet.-Ak.  Forh.,  XV,  1858,  p.  353. 
Cryptanura  Brull^,  Hist.  nat.  des  Ins.  Hym.,  IV,  1846,  p.  242. 
Cryptocentrus  Walsh  (  =  Mesoleius)  Tr.  St.  Louis  Acad.  Sci.,  Ill,  1873,  p.  156. 
Cryptoideus  Ashmead,  new  genus,  see  p.  42. 
Cryptojoppa  Kriechbaumer,  Berl.  ent.  Zeitechr.,  XLIII,  p.  23. 
Cryptonaates  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  260. 
Cryptopimpla  Taschenberg,  Zeits.  Ges.  Nat ,  XXI,  1863,  p.  292. 
Cryptopteryx  Ashmead,  new  genus,  see  p.  42. 

Cryptopyge  Kriechbaumer,  Berl.  ent  Zeitschr.,  XLIII,  1898,  pp.  22  and  125. 
Crypturopsis  Ashmead,  new  genus,  see  p.  45. 
Crypturus  Gravenhorat,  Ichn.  Eur.,  1, 1829,  p.  655. 
Cryptus  Fabricius,  Syst  Piez.,  1804,  p.  70. 

Ctenacme  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
Cteruicmus  Thomson  ( =  Otenacme  Foster),  Opus.  Ent,  IX,  1883,  p.  901. 
Otenichneumon  Thomson,  Opus.  Ent.,  XIX,  1894,  p.  2082. 
Cteniscus  Haliday,  Ann.  Nat  Hist,  II,  1839,  p.  113. 
Ctenochares  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  191. 
Ctenochira  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  165. 
Ctenopelma  Holmgren,  Svensk.  Vet-Ak.  Handl.,  I,  1855,  p.  106. 
Ctenopimpla  Cameron,  Mem.  Manchester  Phil.  Soc.,  XLIII,  1899,  p.  189. 
Cubocephalus  Ratzeburg,  Ichn.  d.  Foretius,  II,  1848,  p.  121. 
Cultrarius  Davis,  Tr.  Am.  Ent.  Soc.,  XXIV,  1897,  p.  197. 
Curriea  Ashmead,  new  genus,  see  p.  137. 

Curtisella  Spinola,  Mem.  Ac.  Sc.  Torino,  (2),  XIII,  1851,  p.  30. 
Cyanopterus  Wesmael  ((ede  Kirchner,  Cat  Hym.,  1867,  p.  115.     I  can  find  no  descrip- 
tion of  this  genus  in  Wesmael,  as  recorded  by  Kirchner.) 
QyUoceria  Schiodte  (=Lampronota  Haliday),  Rev.  Zool.,  1837,  p.  140. 
Cymodusa  Holmgren,  Svensk.  Vet-Ak.  Handl.,  II,  1858,  p.  40;  5fv.,  XV,  p.  325 
Oynipichneumon  Christ  (=Apanteles  Forster,  part). 
Cyrophio  Thomson,  Opus.  Ent,  XIII,  1889,  p.  1367. 

CyHocryplus  MsCrshM  (=Holco8tizus  Foreter),  Tr.  Ent  Soc.  Lond.,  1872,  p.  259. 
Dacnusa  Haliday,  Hym.  Brit,  II,  1839,  p.  5. 

Daetora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 
Daictes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
Dapanus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 
Dapsilarthra  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  267. 
Daspletis  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 
Davimnia  Le  Munyon  (=Chelonu8  Jurine),  Proc.  Nebraska  Ass.  Sci.,  1877. 
Deleter  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  160. 
Delocarpa  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
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DeloglyptUB  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  193. 
DelolytuB  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  189. 
Delomerista  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 
Ddoiomus  Forster  (=Acrotomu8  Holmgren),  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  1868,  p.  194. 
Demopheles  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 
Demophorufl  Thomson,  Opus.  Ent,  XIV,  1890,  p.  1457. 
Dendroeoter  Wesmael,  Nouv.  M^m.  Ac.  8c.  Brux.,  XI,.  1838,  p.  137. 
Desmiostoma  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  260. 
IHaborus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  195. 
Diachasma  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  259. 
Diacritos  FSrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  191. 
Diadegma  F&rster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  153. 
Diadromufl  Wesmael,  Nouv.  M^m.  Ac.  8c.  Brux.,  XVIII,  1846,  p.  166. 
Diacretos  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  249. 
Diaglypta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
IMalges  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  206. 
I>ialipei8  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 
Diapareis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  149. 
Diaparstu  Thomson  (=Diapareis  Foreter),  Opus.  Ent,  XIII,  1889,  p.  1369. 
Diaretus  Forster  (=Di»retus  Forster). 

Diaschisaspis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  192. 
Diagpaala  Forster  (==Alloea  Haliday),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862, 

p.  266. 
DiaimettisYoTBter  (=Earinu8  Wesmael),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862, 

p.  246. 
Diatom  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  180. 
IMblastomorpha  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  165. 
Dicaelotus  Wesmael, Nouv.  M^m.  Ac.  Sci.  Brux.,  XVIII,  1845,  p.  165. 
Dicemon  Kriechbaumer  (=Dizemon  F5rster). 

Diceratops  FOrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  167. 
Dicksonia  Holmgren,  Nov.  Species  Ins.,  1880, p.  11. 
IHoodus  Wesmael  (=I>icoelotus  Wesmael). 

Dicolus  FSrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 
Dicranoneura  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XXXIX,  1894,  p.  344. 
Diedrus  FSrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  200. 
Dimeris  Ruthe,  Ent.  Zeitg. ,  XV,  1854,  p.  344. 

Bimophora  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  155. 
Dinocampus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  252. 
Dinotomus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  188. 
Dinotrema  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
IHoctes  FSrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  153. 
Dioloogaster  Ashmead,  new  genus,  see  p.  132. 
Diophrys  Kriechbaumer  ( =DiBophrys  Forster) . 
Dioratica  FSrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  153. 
Biospilufl  Haliday,  Ent.  Mag.,  1, 1833,  p.  262. 
Diphyei  Kriechbaumer  (=Diphyu8  Kriechbaumer). 
Diphyus  Kriechbaumer,  Ent.  Nachr.,  XVI,  1890,  p.  184. 
Dipiesta  Foreter,  Yerb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
IKplomorphus  Giraud,  Ann.  Soc.  ent.  Fr.,  (5),  1, 1871,  p.  409. 
BiraphM  Wesmael  (=Gnamptodon  Haliday),  Nouv.  M6m.  AcSc.  Brux.,  XI,  1838, 

p.  89. 
Dirophanes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 
DuThope  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  VII,  1851,  p.  39. 
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Discolus  Haliday  ( =Dy8colete8  Westwood),  Ent.  Mag.,  IV,  1837,  p.  39. 

Disophrys  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  p.  246. 

Dizemon  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  199. 

DolichomituB  Smith,  Proc.  Zool.  Soc.  Lond.,  1877,  p.  411. 

Distantella  Sauseure,  Distant's  Natur.  in  Transv.,  1892,  p.  229. 

Dolichopeelephufl  Ashmead,  Bull.  No.  1, Colo. Biol. Soc.,  1890, p. 23. 

Dolioctonua  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  212. 

Dolophron  Foreter,  Verh.  d.  naturh.  Ver.  p.  Rheinl.,  XXV,  1868,  p.  155. 

Dolope  Marehall,  Tr.  Ent.  Soc.  Lond.,  1889,  p.  206. 

Doryctes  Haliday,  Ent.  Mag.,  IV,  1836,  p.  43. 

Doryctomorpha  Ashmead,  new  genus,  see  p.  132. 

D  santes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  207. 

Dyscoletes  Westwood,  Intro.  Mod.  Class.  Ins.,  II,  1840,  Synop.,  p.  62. 

Dytfcoltts  Haliday  (=  Dyscoletes  Westwood). 

Dyscritus  Marehall,  Andre's  Hym.  Eur.,  V,  1896,  p.  618. 

Dyscidopus  Kriechbaumer,  Ann.  k.  k.  naturh.  Hofm.,  V,  1890,  p.  489. 

Dyspetes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  201. 

Earinus  Wesmael,  Nouv.  M^m.  Ac.  Sc.  Brux.,  1837,  p.  8. 

Ecclinops  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  201. 

Ecdites  Foreter (=Neoneurus  Haliday)  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862, 

p.  244. 
Eccoptoearge  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XLIII,  1898,  p.  234. 
Ecphora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 
Ecphylopsis  Ashmead,  new  genus,  see  p.  146. 

Ecphylus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  237. 
Echthromorpha  Holmgren,  Eug.  Resa,  Zool.  1, 1868,  p.  406. 
Echthronomas  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  151. 
Echthrus  Gravenhoret,  Ichn.  Eur.,  Ill,  1829,  p.  1861. 
Eclytus  Holmgren,  Svensk.  Ak.  Handl.,  1, 1855,  p.  127. 
Ecphora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 
Ecplagus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 
Ecporthetor  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  184. 
Ectolyta  Forster,  Verh.  zool.-bot.  Ges.  Wien,  XIX,  1869,  p.  342. 
Ectopius  Wesmael,  M^m.  couron  ac.  Belg.,  1859,  p.  14. 
Eczetesis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
Eiphosoma  Cresson,  Proc.  Ent.  Soc.  Phil.,  IV,  1865,  p.  52. 
Elasmosoma  Ruthe,  Berl.  ent.  Zeitschr.,  II,  1858,  p.  7. 

Eiassus  Wesmael  (=  Ephredrus  Haliday),  Nouv.  Mein.  ac.  Sc.  Brux.,  IX,  1835,  p.  85. 
Encardia  Tosquinet,  Mem.  Soc.  ent.  Belg.,  V,  1896,  p.  264. 
Encrates  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  180. 
Endasys  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  184. 
Enicospilus  Stephens,  Cat.  Brit.  Ins.,  1820,  p.  352;  111.  Brit  Ent.,  VII,  1835,  p.  126. 
Enizemum  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
Enocoetis  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  211. 
Enpimufl  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  167. 
Entelechia  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXVIII,  1871,  pp.  74  and  110. 
Entypoma  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 
Epachthes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 
EjHwhtm  Thomson  (  =  Epachthes  Foreter),  Opus.  Ent.,  XIX,  1894,  p.  1999 
Eparces  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  193. 
Epiiedrus  Haliday,  Ent.  Mag.,  1, 1833,  p.  485. 
Ephialtes  (iravenhoret,  Ichn.  Eur.,  Ill,  1829,  p.  224. 
p:piclesta  Foreter,  Ver.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  264. 
Epiinect^  Brulii5,  Hist.  nat.  dt*8  Ins.  Hym.,  IV,  1H46,  p.  112. 
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Epimecoideus  Afihmead,  new  genus,  see  p.  52. 

Epimicrodus  Ashmead,  new  genus,  see  p.  129. 

Epimicta  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  274. 

Epiphorbus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 

EpirhyBsa  Creaeon,  Proc.  Ent.  Soc.  Phil.,  IV,  1865,  p.  39. 

Epirhyssalus  Ashmead,  new  genus,  see  p.  142. 

Epigigalphus  Ashmead,  new  genus,  see  p.  125. 

Epistathmus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  149. 

Epitomufl  Forster,  Ver.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  192. 

Epiums  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 

Epixoridee  Smith,  Proc  Linn.  Soc.  Lond.,  VI,  1862,  p.  64. 

Eradha  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  1899,  p.  213. 

Eremochila  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  165. 

Eremotylus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  150. 

Eriborus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  153. 

Eridolius  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  195. 

Eriglcea  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  202. 

Erigorgus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  146. 

EriplanuH  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  180. 

Eriplatys  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  193. 

Eriptemus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  152. 

Eristicua  Wesmael,  M^m.  acsc.  Brux.,  XVIII,  1844,  p.  13. 

Emoctona  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 

Erromenus  Holmgren,  Svensk.  Akad.  Handl.,  1855,  p.  183. 

Eryma  Fdrster  (=Neoeryma  Ashmead),  Verh.  d.  naturh.  Ver.  pr.  Rheihl.,  XXV, 

p.  202. 
Erythropimpla  Ashmead,  new  genus,  see  p.  57. 

Ethelurgus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  180. 
Eubadizon  Nees,  Act.  ac.  L.  C,  IX,  1818,  p.  307;  Monogr.  I,  1834,  p.  233. 
Eubazus  Nees  (=  Eubadizon  Nees),  Mag.  Ges.  naturf.  Fr.  Berlin,  VI,  1812,  p.  214. 
Euceros  Gravenhoret  (  =  Eumesius  Westwood),  Ichn.  Eur.,  Ill,  1829,  p.  368. 
Euchasmus  Marehall,  Andre's  Hym6n.  Eur.,  IV,  1888,  p.  211. 
Eucorystes  Marehall,  Andre's,  Hym^n  Eur.,  IV,  1888,  p.  31. 
Eactenopus,  Ashmead,  new  genus,  see  p.  50. 

Eudelus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  179. 
Eogalta  Cameron,  M^m.  Manchester  lit.  and  Phil.  Soc. ,  XLIII,  1899,  p.  135. 
Eognomus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  147. 
Eumacrocentrus  Ashmead,  new  genus,  see  p.  120. 

Eumesius  Westwood  (= Euceros  Gravenhorst),  Intro.  Mod.  Class.  Ins.,  II,  1840,  p.  59. 
^mtcrodtM Forster  (=Microdus  Nees),  Verh.  d.  naturh.  Verpr.  Rheinl.,  XIX,  1862, 

p.  247. 
Eupachlomma  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  1894,  p.  58. 
Eupalamus  Wesmael,  Nouv.  M6m.Sc.  Ac.  Brux.,  XVIII,  1844,  pp.  13, 14. 
Euphoridea  Ashmead,  new^  genus,  see  p.  116. 
Euphoriella  Ashmead,  new  genus,  see  p.  116. 
EuphoruB  Nees,  Ichn.  affin.  Monogr.,  II,  1834,  p.  360. 

Eurybohts  Thomson  ( =Heterospilus  Haliday),  Opus.  Ent.,  XVII,  1892,  p.  1855. 
Eurybohis  Ratzeburg  ( =Dendro8oter  Wesmael  paW  =  Heterospilus  Haliday  part)j 

Ichn.  d.  Forstins,  II,  1848,  p.  32. 
Enrybolus  Ratzeburg,  Ichn.  d.  Forstins,  II,  1848,  p.  32. 
Eurylabus  Wesmael,  Noav.  M6m.  ac.  sc.  Brux.,  XVIII,  1844,  p.  150. 
Enryproctus  Holmgren,  Svensk.  Akad.  Handl.,  1, 1855,  p.  109. 
Eurypfcenes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  250. 
Euryptema  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  247. 
Eoryzona  Haliday,  Ent.  Mag.,  V,  1838,  p.  5.     [S.  descr. ]     [ Austr.  Agathidinji*.  ] 
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Eu»celinu«  Westwotxi,  Tidjschr.  v.  Ent.,  XXV,  1882,  p.  25. 

Eusimtis  Foreter  (=Knsimiis  Foreter). 

EuapcUkitut  Foreter  ( =  Spathius  Nees) ,  Verb.  d.  naturh.Ver.  pr.  Rheinl.,  XIX,  1862, 

p.  236. 
Eustalocerufi  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  251. 
EuBterinx  Foreter, Verb,  d  naturb. Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  172. 
EustanyceruB  Foreter, Verb.  d.  naturb. Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  251. 
Eutomus  Foreter, Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  148. 
Eutricbopeis  For8ter,Verb.  d.  naturb. Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  260. 
Euurobracon  Asbmead,  new  genus,  see  p.  140. 

Eaxoides  Cresson  (=Calliclisis  Forster),  Tr.  Am.  Ent  Soc.,  111,-1870,  p.  167. 
Evania  Fabricius,  Syst.  Ent.,  1775,  p.  345. 

Exacrodus  Foreter, Verb.  d.  naturb. Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  210. 
Excavarus  Davis,  Tr.  Am.  Ent.  Soc.,  XXIV,  1897,  pp.  227  and  233. 
ExerUenis  Hartig  (=Cteni8CU8  Haliday),  Wiegm.  Arcbiv.  f.  natuiy.,  HI,  1837,  p.  155. 
Exepbanes  Weemael,  Nouv.  M6m.  ac.  Brux.,  XVIII,  1844,  p.  13. 
Exeristes  Foreter,  Verb.  d.  naturb!  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  164. 
Exetastes  Gravenborst,  Icbn.  Eur.,  Ill,  1829,  p.  395. 
Exocbilum  Wesmael,  Bull.  ac.  Brux.,  XVI,  1849,  p.  119. 
Exochoides  Oeeson  (=Alcocerus  Foreter),  Tr.  Am.  Ent.  Soc.,  II,  1868,  p.  37. 
Exochoides  Davis,  nee  Cresson  (=IPcbyTocnemop8i8  Asbmead),  Tr.  Am.  Ent  Soc., 

XXIV,  1897,  p.  207. 
Exochistus  Walsb  (=Tapinopfl  Forster),  Tr.  St  Louis  Acad.  Sci.,  Ill,  1873,  p.  96. 
Exocbus  Gravenborst,  Icbn.  Eur.,  II,  1829,  p.  328;  Forster,  Verb.  d.  naturb.  Ver.  pr. 

Rbeinl.,  XXV,  1868,  p.  161. 
Exolytus  Holmgren,  Svensk.  Vet  Akad.,  Handl.,  1858,  p.  115;  5fvere,  XV,  1858, 

p.  328. 
Exophanes  Wesmael  (= Exepbanes  Weemael). 

Exotela  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  274. 
Exotbecus  Wesmael,  Nouv.  M^m.  ac.  Brux.,  XI,  1838,  p.  73. 
Exyston  Scbiodte,  Guerin's  Ma^.  de  Zool.,  1839,  Ins.,  p.  121. 
Ibnfius  Fabricius  (=  Gasteruption  Latreille),  Ent  Syst.  Supp.,  1798,  p.  210;  Syst 

Piez.,  1804,  p.  141. 
Foereteria  Sz^plegeti,  Wien.  ent  Zeitg.,  XV,  1896,  p.  148. 
Fomicia  Brull^,  Hist,  nat  des  Ins.  Hym.,  IV,  1846,  p.  511. 

Gabunia  Kriecbbaumer,  Sitzungsb.  d.  naturf.  Gesell.  zu  Leipzig,  XIX,  1895,  p.  130. 
Gambrus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  188. 
Gamosecus  Provancber  (^Wesmaelia  Provancber),  Can.  Natural.,  XII,  1880,  p.  167. 
Ganichnrutt  Kircbner  (=  Ganycborus  Haliday),  Cat.  Hym.  Eur.,  1867,  p.  130. 
Ganycborus  Haliday,  Ent  Mag.,  Ill,  1835,  p.  40. 
Gasteruption  Latreille,  Pr6c.  caract,  1796,  p.  113. 

Gastroporus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  168,  p.  206. 
Grastrotbeca  Gu^rin,  Le  Febure's  Voy.  Abyssinie,  VI,  1848,  p.  348. 
Gauflocentrus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  198. 
Gemopbaga  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  211. 
Genarcbes  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  200. 
Giraudia  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  184. 
Glypbicnemis  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  181. 
Glypta  Gravenboret,  Icbn.  Eur.,  Ill,  1829,  p.  3. 
Glyptocolastes  Asbmead,  new  genus,  see  p.  142. 
Glyptodoryctes  Asbmead,  new  genus,  see  p.  144. 
Glyptogastra  Asbmead,  new  genus,  see  p.  57. 
Glyptomorpba  Hobngren,  Eug.  Resa.  Zool.  Ins.,  1868,  p.  427. 
Gnamptodon  Haliday,  Ent  Mag.,  1, 1833,  p.  265. 
^^^ana|>tocf(m  Kircbner  ( =Gnampt4Klon  Haliday),  Cat  Hym.  Ent,  1867,  p.  407. 
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Gnathobracon  Costa,  Ann.  Mub.  Zool.  Napoli,  II,  1862-1864,  p.  70. 
Gnathochorisifl  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  162. 
GfuOhocrypttu  Thomaon  (=01ypbicnemis  Forster),Opus.  Ent,  V,  1873,  p.  520;  IX, 

1883,  p.  869. 
GnoUhaxysWeamael  (=8tenodontn8  Bertboumieu),  Noav.  M^m.  8c.  Brux.,  XVIII, 

1846,  p.  165. 
Gnesia  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  202. 
Gnotas  Forster  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  179. 
Gnypetomorpba  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  173. 
Goniarcba  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  265. 
€roniocormu8  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  264. 
QamocryptiM  TbomBon(  =TrycboBi8  Foreter),  Opus.  Ent.,  V,  1873,  pp.  471, 490. 
Gonolochns  Kreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl. ,  XXV,  1 868,  p.  148. 
Gonopborus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  169. 
Gonotypus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  153. 
Gorypbus  Holmgren,  Eug.  Reea,  Zool.,  1, 1868,  p.  398,  pi.  viii. 
Grammoepila  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  268. 
Gravenborstia  Boie,  Wieg.  Arcb.  Jabig. ,  II,  p.  43. 
Griphodes  Kriecbbamner,  Termes.  Fuzet,  1894,  p.  57. 
Grotea  CresBon,  Proc.  Ent.  Soc.  Pbil.,  HI,  1864,  p.  397,  fig. 
Grypocentnis  Rutbe,  Stett.  Ent.  Zeitg. ,  XIII,  1855,  p.  52. 
Gonopacbes  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  174. 
Gymnoscelia  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  255. 
Gyrocampa  Foreter,  Verb.  d.  naturb.  Ter.  pr.  Rbeinl.,  XIX,  1862,  p.  276. 
Habrobracon  Asbmead,  Ent.  News,  VI,  1896,  p.  324. 
Habrocryptus  Tbomson,  Opus.  Ent.,  V,  1873,  pp.  471  and  498. 
Habromma  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  176. 
HabPonyx  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  145. 
Hadrodactylus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  199. 
Harrimaniella  Asbmead,  new  genus,  see  p.  62. 
Hecabolus  Curtis,  Brit.  Ent.,  XI,  1834,  p.  607. 

HedylnB  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  183. 
Hedyhis  Marsball,  nee  Forster  ( =Me8otage8  Foreter),  Tr.  Ent.  Soc.  Lond.,  1891,  p.  14. 
Hedysomus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  238. 
Helcon  Nees  Nov.  Act  ac.  L.  C,  IX.,  1818,  p.  307. 

Holcostizus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  186. 
Helectes  Haliday,  in  Curtis'  Guide,  1, 1829,  p.  509. 

Hellwigia  Gravenborst,  Act.  Nat  Cur.,  XI,  1823,  p.  318;  Icbn.  Eur.,  Ill,  1829,  \\  795. 
Hemichneumon  Wesmael,  Bull.  Acad.  roy.  des  sc.  Belg.,  XXIV,  pp.'356, 426. 
HemicryptusKnechhaumer  (=Micromonodon  Forster),  Ent.  Nacbr.,  XIX,  1893,  p.  152. 
Hemigaster  Brull^,  Hist  natur.  des  Ins.  Hym.,  IV,  1846,  p.  266. 
Hemimacbns  Ratzeburg,  Icbn.  d.  Forstins,  III,  1852,  p.  157. 
Hemipbanes  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeml.,  XXV,  1868,  p.  172. 
Hemipimpla  Saussure,  Grandidier's  Hist,  de  Madagascar,  Hym.,  pi.  13,  fig.  4. 
Hemiteles  Gravenborst,  Icbn.  Eur. ,  II,  1829,  p.  780. 
Henicopbatnns  Kriecbbaumer,  Berl.  ent  Zeitscbr.,  XXXIX,  1894,  p.  301. 
Hepiopelmns  Wesmael,  Nouv.  M^m.  Ac.  sc.  Brux.,  XVHI,  1844,  pp.  Ill,  141. 
Heratremis  Walker,  Ann.  &  Mag.  Nat.  Hist.,  (3),  V,  1860,  p.  310. 
Heresiarcbes  Wesmael,  Nouv.  M^m.  Ac.  sc.  Brux.,  XVHI,  1844,  p.  111. 
Herpestomus  Wesmael,  Nouv.  M6m.  Ac.  sc.  Brux.,  XVIII,  1845,  p.  165. 
Heteriscbnos  Wesmael,  M^m.  couron.  Ac.  sc.  Belg.,  1859,  p.  83. 
Heterocola  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  148. 
Helerocryphu  Wolstedt  (= Holcostizus  Foreter),  Bidr.  Finl.  Nat ,  XXI,  1874,  p.  73. 
Heterogamus  Wesmael,  Nouv.  M6m.  Ac.  sc.  Brux.,  XI,  1838,  p.  120. 


Digitized  by  VjOOQ IC 


174  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  voL.xxni. 

Heterolabis  Kriechbauiner,  Ent.  Naclir.,  XV,  1899,  p.  18. 

Heterolexis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  1862,  p.  268. 

Heteropelma  Wesmael,  Nouv.  M6m.  ac.  Brux.,  XXIII,  1849,  p.  119. 

Heteropteron  Brull6,  Hist.  nat.  des  Ins.  Hym.,  IV,  1846,  p.  472. 

Heterospihis  Haliday,  Ent.  Mag.,  IV,  1836,  p.  46. 

Heterotypus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 

Hidryta  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl. ,  XXV,  1868,  p.  187. 

Hieroceryx  Toequinet,  Mto.  See.  Ent.  Belg.,  V,  1896,  p.  267. 

Himerta  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  200. 

Histeromerus  Wesmael,  Nouv.  M^m.  Ac.  sc.  Brux.,  XI,  1838,  p.  63. 

Hodostates  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  202. 

IIodoMatus  Thomson  ( =Hodo8tates  Forster),  Opus.  Ent,  XII,  1888,  p.  1258. 

Ilolconotus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  259. 

Holcostizus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 

Holmgrenia  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  213. 

Holocrepis  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  193. 

Holocremna  Thomson  (=  Holocrenmus  Forster),  Opup.  Ent,  XI,  p.  1178. 

Holocremnus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXA",  1868,  p.  157. 

Holomeristus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 

Homalomma  Forster,  Vehr.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  198. 

Homaspis  I^orster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  197. 

Homelys  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 

Homobia  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  203. 

Homolobis  Forster,  Verb.  d.  naturb.  Ver.  per.  Rheinl.,  XIX,  1862,  p.  185. 

Homopbyla  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  266. 

HoTnoponis  Thomson  (=  Homotropus  Forster),  Opus.  Ent,  XVI,  1890,  p.  1488. 

Homotberus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 

Homotropus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 

Hoplismenus  Gravenborst,  Ichn.  Eur.,  II,  1829,  p.  409. 

Hoplitalyeia  Asbmead,  new  genus,  see  p.  105. 

Hoplitopbrys  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 

Hoploc'rj'ptiis  Thomson,  Opus.  Ent,  V,  pp.  471,  508. 

Hoplojoppa  Kriechbaumer,  Berl.  Ent.  Zeitscbr.,  pp.  23, 43. 

Homiopterufl  Girard,  Ann.  Soc.  Ent  Fr.,  (4),  IX,  1869,  p.  478. 

Hormius  Nees,  Act  ac.  L.  C,  XI,  1818,  p.  305. 

Horogenes  Forster.,  Verb.  d.  naturb.  Vei.  pr.  Rheinl.,  XXV,  1868,  p.  152. 

Hybopbanes  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  216. 

Hybopbonis  Tischbein,  Stett  Ent  Zeitg.,  XXVI,  1875,  p.  281. 

Hybrizon  Fallen  (=Paxylomma  BnSbisson),  Spec.  Nov.  Hym.  disp.  metb.;  Nees 

Monogr.,  1, 1834,  p.  27. 
Ilygrocryptus  Thomson  (=Aritranis  Forster),  Opus.  Ent,  V,  1895,  p.  472. 
Hygroplitis  Thomson,  Opus.  Ent,  XX,  1895,  p.  2244. 
Hymenochaonia  Dalla  Torre,  Wien.  Ent  Zeitg.,  XVII,  1898,  p.  212. 
Hypam})ly8  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p. 212. 
Hyperacmus  Holmgren,  Svensk.  Vet  Ak.  Handl.,  1855,  p.  322. 
Hyi)erallu8  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 
Hyperbatus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 
Hypo(rryptuB  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  198. 
II yixx^ynodus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XIX,  1862,  p..260. 
Hypolabis  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  260. 
Hypolei)tus  Forster,  Verb.  <i.  naturb.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  159. 
Hypomecus  Wesmael,  Nouv.  M6m.  Ac.  Sc.  Brux.,  1844,  p.  111. 
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Hypomicrogaster  AHhmead,  Proc.  Ent.  Soc.  Wfwh.,  IV,  1898,  p.  1H(>. 

Hypoeoter  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  152. 

Hypofitropha  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  j).  264. 

Hypothereutes  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  i>.  156. 

Hypsicera  lAtreille  (=Exochu8  Gravenhorst)  Regn.  anim.,  V,  p.  288. 

Hyptia  Illiger,  in  Roeei's  Faun.  EtruH.,  II,  1807,  p.  82. 

Ichnaeope  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  197. 

Ichneumon  Linnseus,  Sygt.  Nat,  let.  ed.,  1835;  2d.  ed.,  1767,  p.  930. 

Ichneutes  Nees,  Berl.  Mag.,  VII,  1816,  p.  275. 

Ichneutidea  Ashmead,  new  genus,  see  p.  133. 

Ichnoscopus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  156. 

JdopUdis  Forster  (=Itoplecti8  Foreter). 

Idechthis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 

Idemim  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  179. 

Idiasta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  265. 

Idiogamma  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  163. 

Idiolexifl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  188. 

Idiolispa  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  188. 

Idioetolia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  190. 

Idioxenus  Forster  (=Helectes  Haliday),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  p.  171. 
Ilapinastes  F9rster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  179. 
Ileanta  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XLIII,  1899,  p.  204. 
locryptus  Thomson  (=  Megaplectes  Forster),  Opus.  Ent.,  V,  1873,  pp.  470  and  472. 
Iphiaulax  FOreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  234. 
Ipohracon  Thomson  (= Iphiaulax  FcJreter),  Opus  Ent,  XVII,  1892,  p.  1787. 
Ipoctonns  FOrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  199. 
Isadelphus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  177. 
Ischiogonus  Wesmael,  Nouv.  M^m.  Ac.  Sc.  Brux.,  IX,  1838,  p.  125. 
Ischhu  Wesmael  (=  Orgilus  Haliday) ,  Nouv.  M6m.  Ac.  Sc.  Brux.,  X,  1837,  p.  20. 
Ischnidium  Kriechbaumer  (=  Notosemus  Holmgren) ,  Ent.  Nachr.,  XVI,  1890,  p.  361. 
Iflchnobatis  Foreter,  Verh. d.  naturh.  Ver. pr.  Rheinl.,  XXV,  1868,  p.  148. 
lachnocarpa  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 
Ischnoceros  Gravenhorst,  Ichn.  Eur.,  II,  1829,  p.  949. 

JtfcAnocertwRatzeburg  (= Ischnoceros  Gftvenhorst) ,  Ichn.d.  Forstin8.,III,  1852,  p.  133. 
Itchnoayptus  Kriechbaumer  (=  Iselix  Forster),  Ent  Nachr.,  XVIII,  1892,  p.  351. 
lacknogcuier  Kriechbaumer  (=  Notosemus  Holmgren),   Ent.   Nachr.,   XVI,   1890, 

p.  153. 
Ischnojoppa  Kriechbaumer,  Berl.  Ent.  Zeitschr.,  XLIII,  1898,  p.  23. 
Ischnopus  Kriechbaumer,  Berl.  Ent  Zeitschr.,  XLIII,  1898,  p.  22. 
Lschnoecopus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  156. 
Iflchnurgops  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 
Ischnus  Gravenhorst,  Ichn.  Eur.,  1, 1829,  p.  838. 

Ischyracifl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 
Ischyrocnemis  Holmgren,  Svensk.  Vet  Ak.  Handl.,  1865,  p.  306. 
Ischyrocnemopds  Ashmead,  new  genus,  see  p.  81 . 
Isdromas  FSrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  180. 
luelix  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 
Iseropus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 
Isochresta  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XX  V^,  1868,  p.  181. 
Isodiaeta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  204. 
Lsomecus  Kriechbaumer,  Progr.  Staatsgymnas.  Pola,  1895,  p.  11. 
Iflomerista  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  275. 
laotima  FSnrter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 


Digitized  by  VjOOQ IC 


176  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  ▼ol.xxiii. 

Igurgufl  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl. ,  XXV,  1868,  p.  148. 

Itampoplex  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  188. 

Itamua  Forster,  Verh.  d.  naturh.  Ver.  pr.  RhemL,  XXV,  1868,  p.  179. 

Ithagenee  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  158. 

Itoplectis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 

Joppa  Fabricius,  Syst  Piez.,  1804,  p.  120. 

Joppidium  Walsh,  Tr.  St  Louis  Acad.  Sd.,  Ill,  1873,  p.  68. 

Joppit^  Berthoumieu  (=  Gelmis  Toequinet),  Ann.  Soc  ent.  Fr.,  1894,  p.  241. 

Joppoceraa  Ashmead,  new  genus,  see  pp.  39, 40. 

Kaltenbachia  Forster,  Vem.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  187. 

Kahlia  Ashmead,  new  genus,  see  p.  107. 

Labena  Cresson,  Proc.  Ent.  Soc.  Phil.,  Ill,  1864,  p.  390. 

Labium  Brull6,  Hist.  Nat.  dee  Ins.  Hym.,  IV,  1846,  p.  316. 

Labroctonus  Forster,  Verh.  d.  naturh.  Ver.  p.  Rheinl.,  XXV,  1868,  p.  195. 

Labronychus  Forster,  Verh.  d.  naturh.  Ver.  p.  Rheinl.,  XXV,  1868,  p.  146. 

Labrossyta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  146. 

Xo^roM^tM  Thomson  (=  Labrossyta  Fdreter),  Opus.  Ent,  XIX,  1894,  p.  2001. 

Laccophrys  Forster  ( =  Cenocoelius  Haliday),  Verh.  d.  naturh.  Ver.  pr.  RheinL,  XIX, 

1862,  p.  257. 
Laepserus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 
Lag^tis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 
Lagarotus  Thomson  (  =  Lagarotis  Forster),  Opus.  Ent,  XVII,  1892,  p.  1881;  XIX, 

1894,  p.  2024. 
Lamachus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  206. 
Lampronota  Haliday,  Curtis,  Brit  Ent,  IX,  1832,  p.  407;  Haliday,  Ann.  Nat  Hist, 

1839,  p.  120. 
Laphyctes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  146. 
Laphyroscopus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  197. 
Lapton  Nees,  Mag.  d.  naturf.  Fr.  Berl.,  VII,  1816,  pp.  46-51. 

Lagiops  Holmgren  ( =Arenetra  Holmgren),  Ofvers.  Vet-Ak.  Forh.,  XIII,  1856,  p.  69. 
LasiophoruB  Haliday,  Ent  Mag.,  V,  1838,  p.  5. 

Lathiponus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  198. 
Latholestes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
LalhoUglus  Thomson  (=  Latholestes  Forster),  Opus.  Ent,  IX,  1883,  p.  911. 
Lathroplex  Forster,  Verh.  d.  naturh  Ver.  jr.  Rheinl.,  XXV,  1868,  p.  154. 
Latbrostizus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 
Leiophron  Nees,  Act  ac.  Caes.  L.  C,  IX,  1818,  p.  303. 
Leluthia  Cameron,  Biol.  Centr.-Am.  Hym.,  1, 1887,  p.  392. 
Leptobatides,  DuBuysson,  Andre's  species,  Hym.  d'Eur.,  VI,  18%,  p.  678. 
Leptobatopsis  Ashmead,  new  genus,  see  p.  47. 
Leptobatus  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  432. 
Leplocryptus  Thomson  ( =Panargyrop8  Forster),  Opus.  Ent,  X,  1884,  p.  963. 
Leptodemas  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 
Leptofoenus  Smith,  Tr.  Ent  Soc.  Lond.,  (3),  1, 1862,  p.  43. 
Lepton  !Zetterstedt  (  =  Ch8enon  Curtis),  Ins.  Lappon.,  1, 1838,  p.  403. 
Leptopylus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1838,  p.  403. 
Leptopygus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  148. 
Lethades  Davis,  Tr.  Am.  Ent  Soc.,  XXIV,  1897,  pp.  197 and  204. 
Limerodes  Wesmael,  Nouv.  M6m.  ac.  Brux.,  XVIII,  1844,  p.  111. 
lindigia  Kriechbaumer,  Berl.  Ent  Zeitschr.,  XLIII,  1898,  pp.  22  and  160. 
limneria  Holmgren,  Svensk.  Vet.-Ak.  Handl.,  II,  1858,  p.  51;  Ofvera.  Vet-Ak.  Forh., 

XV,  1858,  p.  326. 
Linoceras  Taschenberg,  Zeits.  Ges.  Nat,  XXV,  1865,  p.  105. 
Liocryptu8  Thomson  ( =  Idiolispa  Forster),  Opus.  Ent,  V,  1873,  pp.  47  and  489. 
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liogaster  Kriechbaumer,  Ent.  Nachr.,  XvLl890l:p:^f 

Liophron  Authors  (=Leiophron  Nees).       ^^'"         0  '^^^> 

lAophron  Forster  ( =  Centistee  Haliday ) ,  Verh.  d!: latmfr^er.  pr.  Rheinl. ,  XIX,  1862, 

p.  254. 
liopeis  Forster,  Verh..d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
Liosigalphus  Ashmead,  new  genus,  see  p.  114. 

Lipolexis  Forster,  Verh. d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  249. 
Lipoecia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  276. 
Liasonota  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  30. 
Lissopimpla  Kriechbaumer,  Ent.  Nachr.,  XXV,  1899,  p.  309. 
Listrodromus  Wesmael,  Nouv.  M^m.  ac.  Brux.,  XVIII,  1844,  p.  111. 
Ldstrc^^iathus  Tischbein,  Verh.  Zool.-bot.  Ges.  Wien,  XX,  1870,  d.  153. 
Lochetica  Kriechbaumer  ( =  Panargy rops  Foster),  Ent.  Nachr.,  XVIII,  1892,  p.  340. 
listrota  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  209. 
Lozocephalus  Forster  ( =  Myiocephalus  IViarshall),  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  1862,  p.  252. 
Lycorina  Holmgren,  5fvers.  Vet.-Ak.  Forh.,  XVI,  1859,  p.  120;  Svensk.  Vet.-Ak. 

Handl.,1860,p.43. 
Lymeon  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
Lysibia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 
Lysiognatha  Ashmead,  Proc.  Ent.  Soc.  Wash.,  Ill,  1895,  p.  276. 
Lysiphlebus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  248. 
Lysitermus  Fprster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  236. 
Lytacra  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  258. 
Lylarmes  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XLIII,  1899,  p.  144. 
Lytopylus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  279. 
MacTocentrus  Curtis,  Ent.  Mag.,  1, 1833,  p.  187. 
Macrochasmus  Thomson,  Opus.  Ent,  XII,  1888,  p.  1279. 
MacrocoUm  Desvignes  (=  Coleocentrus  Gravenhorst),  Proc.  Ent  Soc.  Lond.,  1850, 

p.  12. 
Macrocryplus  Thomson  ( =Xylophruru8  Fdrster),  Opus.  Ent,  V,  1873,  pp.  470, 486. 
Macrodyctium  Ashmead,  new  genus,  see  p.  138. 
Macrogaster  BrulM,  Hist,  nat  des  Ins.  Hym.,  IV.,  1846,  p.  184. 
MacFojoppa  Kreichbaumer,  Berl.  ent  Zeitschr.,  XLIII,  1898,  pp.  22  and  131. 
Macropcdpus  Ratzeburg(  =  Orgilus  Haliday),  Ichn.  d.  Forstins,  1, 1844,  p.  55. 
Mdcrm  Gravenhorst  (  =  Coleocentrus  Gravenhorst),  Ichn.  Eur.,  Ill,  1829,  p.  707. 
Manaa  Toequinet,  M6m.  Soc.  ent.  Belg.,  V,  1896,  p.  209. 
Mastrus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
Matara  Holmgren,  Eug.  Resa.  Zool.,  1, 1868,  p.  395. 
l^Iavesia  Holmgren,  Ichn.  Suec,  III,  1889,  p.  418. 

Mecacryptus  Thomson  (=Demophele8  Forster),  Opus.  Ent,  VI,  1874,  p.  607. 
Medophron  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 
M^agathis  Kriechbaumer,  Berl.  ent  Zeitschr.,  XXXIX,  1894,  p.  311. 
M^alyra  Weatwood,  Griffith's  Anim.  Kingd.  Class  Ins.,  Ill,  1832,  p.  118;  Tr.  Ent 

Soc.  Lond.,  (2) ,  III,  1843,  p.  269. 
Megaplectes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 
Megaproctus  Brull6,  Hist,  natur.  des  Ins.  Hym.,  IV,  1846,  p.  407. 
Megastylus  Schiodte,  Gu6r.  Rev.  Zool.,  1837,  p.  139;  Mag.  de  Zool.,  1839,  Ins.,  pi.  vi. 
Megischus  Brull^  (=S<ephanus  Jurine),  Hist  Nat  des  Ins.  Hym.,  IV,  1846,  p.  537. 
Melanichneumon  Thomson,  Opus.  Ent.,  XVIII,  1893,  p.  1954. 
Melanobracon  Ashmead,  new  genus,  see  p.  138. 
Meloboris  Holmgren,  Ofvers.  Vet-Akad.  ForhL,  XV,  1858,  p.  326;  Svensk.  Vet-Akad. 

Handl.,1858,p.99. 
Meniscos  Schiodte,  Gu6r.  Mag.  de  Zool.,  1839,  Ins.,  p.  10,  pis.  vi-x. 
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Meringopus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 

Mesochorus  Gravenhoret,  Ichn.  Eur.,  II,  1829,  p.  960. 

MesoclistuB  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  168. 

Mesocrina  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  266. 

Mesocryptus  Thomson  (=Holcostizus  Forster),  Opus.  Ent,  V,  1873,  p.  529;  VI,  1874, 

p.  591. 
Mesoleius  Holmgren,  Svensk.  Vet.-Akad.  Hand!.,  1, 1855,  p.  130. 
Mesoleptus  Gravenhoret,  Ichn.  Eur.,  II,  1829,  p.  3. 
Mesora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  275. 
Mesostenoideus  Ashmead,  new  genus,  see  p.  45. 
Mesostenus  Gravenhoret,  Ichn.  Eur.,  II,  1829,  p.  750. 
Mesotages  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  258. 
Mesothesis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  266. 
Metacoelus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  161. 
Metarhyssa  Ashmead,  new  genus,  see  p.  40. 
Meteoridea  Ashmead,  new  genus,  see  p.  129. 
Meteorus  Haliday,  Ent.  Mag.,  Ill,  1835,  p.  24. 

Metopius  Panzer,  Krit.  Rev.,  1, 1806,  p.  78;  Grav.  Ichn.  Eur.,  Ill,  1829,  p.  287. 
Meyva  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XLIII,  1899,  p.  191, 
Microbracon  Ashmead,  Bull.  No.  1,  Colo.  Biol.  Assoc.,  1890,  p.  15. 
Microcryptus  Thomson,  Opus.  Ent.,  V,  1873,  p.  520. 
Microctonns  Foreter   nee  Wesmael   (=Perilitus   Nees),  Verh.  d.  naturh.  Ver.  pr. 

Rheinl.,  XIX,  1862,  p.  251. 
Microctonus  Wesmael,  Nouv.  M^m.  Ac.  Brux.,  1835,  p.  54. 
Microdus  Nees,  Act.  ac.  L.  C,  IX,  1818,  p.  304. 
McTodromus  Wesmael   (  =  Diadromu8  Wesmael).     M^m.  Ac.  Roy.  de  Bruxelles, 

XVIII,  1844,  p.  166. 
Microgaster  Latreille,  Hist,  nat.,  XIII,  1805,  p.  189. 
Micrqjoppa  Kriechbaumer  ( =Joppa  Fabricius) ,  Berl.  ent  Zeitschr.,  XUII,  1898,  pp. 

21  and  24. 
Microleptes  Gravenhoret,  Ichn.  Eur.,  1, 1829,  p.  679. 

Micromonodon  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  195. 
Micrope  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  193. 
Microplectron  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  195;  Dahl- 

bom,  5fvere.  Vet.-Ak.  Forhl.,  1887,  p.  292. 
Microplex  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 
Microplitis  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  245. 
Microsarge  Kriechbaumer,  Berl.  ent.  Zeitschr.,  XLIII,  1898,  p.  23. 
Microtorus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  178, 
Microtritus  Kriechbaumer,  Ent.  Nachr.,  XV,  1889,  p.  307. 
Microtypus  Ratzeburg,  Ichn.  d.  Foretins,  II,  1848,  p.  47. 

Mima  Davis  (=  Polyclistus  Fdreter),  Tr.  Am.  Ent.  Soc.,  XXIV,  1897,  pp.  206  and  219. 
Miocolus  Foreter,  Verh.  d.  naturh. Ver.  pr.  Rheinl.,  XIX,  1862,  p.  237. 
Miomeris  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  171. 
Mirax  Haliday,  Ent.  Mag.,  1, 1833,  p.  263;  IV,  1834,  p.  230. 
MimphMius  Rondoni  (=  Adialytus Forster),  Bull.  Soc.  Ent.  Ital.,  VI,  1874,  pp.  134 and 

348. 
Mischophorus  Kriechbaumer  (=Eurylabu8  Wesmael) ,  Termes.  Fuzet.,  1894,  p.  54. 
Misetus  Wesmael,  Nouv.  M<5m.  ac.  Brux.,  XVIII,  1844,  pp.  166  and  212. 
Misophthora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  266.        > 
MUroboris  Holmgren  (=  Ischnoceros  Gravenhoret),  5fvere.  Vet. -Akad.  Forh.,XVI, 

1859,  p.  131;  Svensk.  Vet.-Akad.  Handl.,  1860,  p.  72. 
Mnesidacus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  159. 
Moansa  Tosquinet,  M^m.  Soc.  ent.  Belg.,  V,  1896,  p.  345. 
Mcprophora  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  169. 
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Monoblastus  Holmgren,  Wiegm.  Archiv.,  Ill,  1837,  p.  155. 

MonoctontiB  HalidAy,  £nt.  Mag.,  1, 1833,  p.  487. 

Monolexia  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Kheinl.,  XIX,  1862,  p.  237. 

MonopUdnm  Holmgren  (=Periope  Curtis),  Svensk.  Vet-Akad.  HandL,  1855,  p.  305. 

Myiocephalns  Marshall  (=  Loxocephalus  Forster). 

Myosoma  Brall^,  Hist.  nat.  des  Ins.  Hym.,  IV,  1846,  p.  450. 

Myrax  Haliday  (=  Mirax  Haliday). 

Myriarthos  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  172. 

Nadia  Tosqtdnet,  M^m.  Soc.  ent  Belg.,  V,  1896,  p.  337. 

Naetes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  179. 

Narcopoea  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheml.,  XXV,  1868,  p.  204. 

Nealee  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  204. 

Nebartha  Walker,  Ann.  and  Mag.  Nat  Hist.,  (3),  V,  1860,  p.  310. 

Kel^ee  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  204. 

Neleophron  Forster,  Verh.  d,  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  184. 

Heleopisthus  Thomson,  Opus.  Ent,  XIII,  1883,  p.  907. 

NeleothymuB  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  200. 

Nematomicrus  Wesmael,  Nony.  M^m.  ac.  Brux.,  XVIII,  1844,  p.  166. 

Kematopodius  Gravenhorst,  Ichn.  Eur.,  II,  1829,  p.  955. 

Nemeritis  Holmgren,  Svensk.  Akad.  Handl.,  U,  1858,  p.  104. 

Nemioblastus  Thomson,  Opus.  Ent,  IX,  1883,  p.  901. 

Neoblacus  Ashmead,  new  genus,  see  p.  122. 

Neoeryma  Ashmead,  Proc.  Ent  Soc  Wash. ,  IV,  1898,  p.  169. 

Neoneuros  Haliday,  Ent  Mag.,  V,  1838,  p.  213. 

Neophylax  Ashmead,  new  genus,  see  p.  119. 

Neopimpla  Ashmead,  new  genus,  see  p.  56. 

Neotheronia  Krieger,  Ber.  d.  naturfore.  Gesell.  z.  Leipzig,  1898,  p.  119. 

Neotrimorus  Dalla  Tone,  Wien.  ent  Zeitg.,  XVII,  1898,  p.  100. 

Neotypus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  194. 

Nepiera  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  156. 

Nepiesta  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheml.,  XXV,  1868,  p.  156. 

Neuropenes  Provancher  (=Trioxy8  Haliday),  Add.  Fn.  du  Can.  Hym.,  1886,  p.  153. 

Neurotales  Ratzeburg,  Ichn.  d.  Forstins,  II,  1848,  p.  86. 

Noemon  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  207. 

Nonnus  Cresson,  Proc.  Acad.  Nat.  Sci.  Phil.,  1873,  p.  386. 

Noeems  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  241. 

Noflopcea  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  260. 

Nosopceus  Thomson  (=  Nosopoea  Forster),  Opus.  Ent,  XX,  1895,  p.  2190. 

Notomeris  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  201. 

Notopimpla  Krieger,  Ber.  d.  naturfors.  Gesell.  z.  Leipzig,  1898,  p.  106. 

Notopygos  Holmgren,  Svensk.  Vet. -Akad.  HandL,  1, 1855,  p.  115. 

Notosemus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  194. 

Nototrachys  Marshall,  Tr.  Ent  Soc.  Lond.,  1872,  p.  260. 

Nunechee  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 

Nythobia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  153. 

Nythophona  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  207. 

Nyxeophilus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  187. 

Obba  Tosquinet,  M6m.  Soc.  ent  Belg.,  V,  1896,  p.  105. 

OOatomtu  Tischbein  (=  Exephanes  Wesmael),  Stet  Ent  Zeitg.,  XLII,  1881,  p.  186. 

Ocymoms  Forster,  Verh.d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  180. 

Odinophora  Forster,  Verh.  d. naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  163. 

Odontobracon  Cameron,  Biol.  Centr.-Am.  Hym.,  1, 1887,  p.  56. 

Odontomerus  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  851. 

Odantoneuia  Foreter,  Verh. d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 
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OcUmtopsis  F5reter  (^  Gravenhorstia  Boie),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  p.  150. 
Odontoscapus  Gribodo,  M^m.  Aocad.  Sc.  Bologna,  (6),  IV,  1896,  p.  88. 
Odonioscapus  Kriechbanmer  (=  Odontoscapus  Gribodo). 
Ocdemopaw  Tschek  (=Hybophane8  Foreter),  Verh.  zool.-bot.  Ges.  Wien,  XX  1890. 

p.  430. 
Oedicephalus  Cresson,  Proc.  Acad.  Nat.  Sci.  Phil.,  1873,  p.  129. 
Oeiwne  Haliday  (=Symphya  Forster) ,  Ent.  Mag.,  V,  1838,  p.  214. 
Oenonogafitra  Ashmead,  new  genus,  see  p.  105. 

Oethophorus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
Oiorhinus  Wesmael,  Nouv.  M6m.  ac.  Brux.,  XVIIl,  1844,  pp.  166, 202. 
Olesicampa  Forster,  Verb. d. naturh.  Ver. pr.  Rheinl.,  XXV,  1868, p.  153. 
Olethrodotis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868, p.  161. 
0%opfecfron  Forster  (=Periope  Curtis),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  p.  161. 
Olixon  Cameron,  Biol.  Centr.-Am.  Hym.,  1, 1887,  p.  413  [a  Bethylid]. 
Omoborus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 
Omorga  Thomson  (=Omorgufl  Forster),  Opus.  Ent,  XI,  1887,  p.  425. 
Omorgus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  154. 
Oncophanes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  241. 
Oneista  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  207. 
Ophdetes  Kirchner  (=0phelte8  Holmgren),  Cat.  Eur.  Hym.,  1867,  p.  89. 
Opheltes  Holmgren,  Svensk.  Vet-Akad.  Handl.,  II,  1857,  p.  30;  Ofvera,  XV,  1868, 

p.  323. 
Opheltoideus  Ashmead,  new  genus,  see  p.  96. 

Ophidnus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 
Ophiodes  Hartig,  Jabresb.  der  Forstwiss.  u.  Forst.  Naturk.,  1840. 
Ophion  Fabriciufl,  Ent.Syst.Suppl.,  1798,  p.  210. 

OphioneUus  Westwood  (=Pbarsalia  Cresson),  Thes.  ent.  Oxon.,  1874,  p.  128. 
OphionopteruB  Brull6,  Hist.  nat.  des.  Ins.  Hym.,  IV,  1846,  p.  153. 
Opisendra  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  266. 
Opisoneura  Kriechbaumer,  Berl.  Ent.  Zeitscbr. 
Opisorhyssa  Kreichbaumer,  Ann.  k.  k.  naturh.  Hofm.,  V,  1890,  p.  488. 
Opistbostbenus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 
Opisoxestus  Ashmead,  new  genus,  see  p.  40. 
Opius  Wesmael,  Nouv.  M6m.  ac.  Brux.,  IX,  1835,  p.  115. 
Orgilomorpba  Ashmead,  new  genus,  see  p.  129. 
Orgiloneura  Ashmead,  new  genus,  see  p.  123. 
Orgilus  Haliday,  Ent.  Mag.,  1, 1833,  p.  262. 
Oresbius  Marshall,  Ent.  Mo.  Mag.,  Ill,  1867,  p.  193. 
Oresimus  Ashmead,  new  genus,  see  p.  123. 
Oronotus  Wesmael,  Nouv.  M^m.  ac.  Brux.,  XVIII,  1845,  p.  213. 
Orotylus  Holmgren,  Icbn.  Suec.,  Ill,  1889,  p.  405. 
Ortezia  Cresson,  Proc.  Acad.  Nat.  Sci.  Phil.,  1873,  p.  130. 
Orthizema  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  168. 
Orthocentrus  Gravenborst,  Icbn.  Eur.,  Ill,  1829,  p.  358. 
Ortbopelma  Taschbein,  Zeits.  Ges.  Nat.,  XXV,  1865,  p.  137. 
Ortbostigma  Ratzeburg,  Icbn.  d.  Forstins,  II,  1848,  p.  71. 
Ospryncbotufl  Spinola,  Guerin's  Mag.  de  Zool.,  X,  1841,  No.  75. 
Otacustes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  174. 
Otitochilus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  203. 
Otlopborus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  202. 
Otoblastus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  201. 
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(hryrrhexift  Foreter  ( =Acrodactyla  Haliday),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  p.  166. 
Oxytaenia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 
Oxytorufl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  199. 
Pachylomma  Forater  (^Paxylomma  De  Br^biason),  Verb,  d,  naturh.  Ver.  pr.  Rheinl., 

XIX,  1862,  p.  247. 
Pachymerus  Gravenhorst  (=Collyria  Schiodte),  Ichn.  Eur.,  Ill,  1829,  p.  727. 
Pachyanyx  Walsh  ( =OrthoGentrus  Gravenhorst),  Tr.  St.  Louis  Acad.,  Ill,  1873,  pp.  99 

and  100. 
Pachysema  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  274. 
Pambolidea  Ashmead,  new  genus,  see,  p.  147. 
Rimbolus  Haliday,  Ent.  Mag.  IV,  1836,  p.  49. 

Piunmachus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 
Pamm^schia  Provencher,  Fn.  Ent.  du  Can.  Hym.,  II,  1883,  p.  751. 
Pammicra  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  181. 
Pcanmicrus  Thomson  (=Panimicra  Forster),  Opus.  Ent,  IX,  1883,  p.  880. 
Pinargyrops  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 
Pftnerema  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  p.  263. 
PaniscoB  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  622. 
Panteles  Fdrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  165. 
Ptotisarthrus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXVIII,  1871,  pp.  17  and  109. 
Ptotolispa  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  178. 
Pantoporthus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  209. 
Pantorhffistes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  206. 
Pantropa  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  155. 
Parabates  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  150. 
Parabaius  Thomson  (=Parabate8  Forster),  Opus.  Ent,  XII,  1888,  p.  1194. 
Paraecphylus  Ashmead,  new  genus,  see  p.  147. 

Paroffaikis  Ashmead  (=Agathir6iaWestwood),  Proc.  U.S.  Nat  Mus.,  XII,  1888,  p.638. 
Paralipeis  FSrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  248. 
Parapbylax  Forster,  Verh.  d.  naturh,  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
Paraplesius  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  207. 
ParajOesis  Magretti  (=Pambolufl  Haliday),  Bull.  soc.  Ent  Ital.,  XVI,  1884, 300. 
Pcawrhyma  Walsh  (=Rhy88a  Gravenhorst) ,  Tr.  St  Louis  Acad.  Sci.,  Ill,  1873,  p.  109. 
Patroclus  Creason,  Proc.  Acad.  Nat  Sci.  Phil.,  1873,  p.  104. 
Pazylomma  De  Br^bisson,  Encycl.  M^th.,  1825,  p.  23. 
Pedinopelte  Kriechbaumer,  Berl.  ent.  Zeitschr,  XLIII,  1898,  p.  22. 
Pelecystoma  Wesmael,  Nouv.  M6m.  ac.  Brux.,  XI,  1838,  p.  91. 
Pdiagtes  Illiger  (=Metopius  Panzer). 

Pemon  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  174. 
Penecerus  Wesmael  (=Chremylu8  Haliday),  Nouv.  M6m.  ac.  Brux.,  XI,  1838,  p.  70. 
Pentapleura  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  264. 
PerilifiBOs  Hohngren,  Svenst.  Vet-Akad.  Handl.,  1, 1855,  p.  121. 
PerQUus  Forster,  nee  Nees  (=Meteoru8  Haliday),  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XIX,  p.  253. 
Perilitus  Nees,  Nov.  Act.  ac.  L.  C,  1818,  p.  302. 

Periope  Curtis,  Guide,  2d  ed.,  1829,  p.  538a  (Haliday),  Ann.  Nat  Hist.,  1839,  p.  114. 
Perispuda  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 
Periapudiis  Thomson  (=Perispuda  Forster),  Opus.  Ent,  XVII,  1892,  p.  1873;  XIX, 

1894,  p.  2002. 
Periflsocerus  Smith,  Proc.  Zool.  Soc,  1877,  p.  412. 
Peristenus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  251. 
Peritfieniufl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  190. 
Perithoufl  Hohngren,  Ofvers.  Vet-Ak.  Fork.,  XVI,  p.  123;  Handl.,  IH,  1860,  p.  15. 
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Percwis  Foreter,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  169. 
Petalodes  Weamael,  Nouv.  M6m.  ac.  Brux.,  XI,  1838,  p.  123. 
Pezolochus  Foreter,  Wiegm.  Archiv.,  XVII,  1860,  p.  103. 
Pezomachns  Gravenhorst,  Ichn.  Eur.,  II,  1829,  p.  867. 
Pezoponis  Foreter,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  181. 
Phfledrotoma  Foreter,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  260. 
Pbsenocarpa  Foreter,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XEX,  1862,  p.  267. 
Pbsenodufl  Forster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  241. 
Pbsenogenes  Wesmael,  Nouv.  M6m.  ac.  sc.  Brux.,  XVIII,  1845,  p.  166. 
Pbsenolexis  Forster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  276. 
Phfienolobufl  Forster,  Verb.  d.  Naturh.  Ver.  pr, Rheinl.,  XXV,  1868,  p.  168. 
Pbaenolyta  Forster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  264. 
Phsenameris  Dalla  Torre  (=Pbanomeri8  Forster),  Cat.  Hym.,  IV,  1898,  p.  252. 
Phsenosema  Forster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  160. 
Phaestus  Forster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XXV,  1868.  p.  212. 
Phagesorus  Forster,  Verb,  d.  Naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  212. 
Phanerogaster  Wesmael  ( =Phanerotoma  Wesmael),  Nouv.  M6m.  ac  sci.  Brux.,  XL, 

1838,  p.  165. 
Phanerotoma  Wesmael,  Nouv.  M6m.  ac.  sc.  Brux.,  XI,  1838,  p.  165. 
Phanomeris  Forster  (=Ph8enomeris  Dalla  Torre),  Verb.  d.  Naturh.  Ver.  pr.  Rheinl., 

XIX,  1862,  p.  165. 
Pbarsalia  Cresson,  Tr.  Am.  Ent.  Soc.,  IV,  1872,  p.  177. 
Phatnacra  Forster,  Verb.  d.  Naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  179. 
Phidias  Vollenboven,  Tijdscbr.  v.  Entom. ,  XXI,  1878,  p.  164. 
Pbilonygmus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  177. 
Philotymma  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  209. 
Phobetes  FOrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  198. 
Phobetus  Thomson  (=Pbobete8  Forster) ,  Opus.  Ent.,  XIX,  1894,  p.  1985. 
Phobocampa  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  156. 
Phradis  Fdrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  148. 
Phrudus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
Phthinodes  Tscbek  (=Calliclisis  Forster),  Verb.  Zool.-bot.  Ges.  Wien.,  1868,  p.  272. 
Phtborima  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
Pkthanmus  Thomson  ( =Phtborima  Foreter),  Opus.  Ent,  XIV,  1890,  p.  1474. 
Phygadeuon  Gravenboret,  Ichn.  Eur.,  II,  1829,  p.  635. 
Phylader  Reinbard  (=Zele  Curtis),  Berl.  ent.  Zeitscbr.,  VII,  1863,  p.  248;  Thomaon 

Opus.  Ent.,  XX,  1893,  p.  2207. 
Phylax  Wesmael  ( =Zele  Curtis),  Nouv.  Mto.  Ac.  Brux.,  IX,  1835,  p.  159. 
Phyrtus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  181. 
Phytodietus  Gravenboret,  Ichn.  Eur.,  Ill,  1829,  p.  928. 
Pbyzelus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  185. 
Picroscopus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl. ,  XXV,  1868,  p.  195. 
Picrostigeus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  159. 
Pimpla  Fabricius,  Syst.  Piez.,  1804,  p.  112. 
Pimplopterus  Asbmead,  new  genus,  see  p.  52. 

Phn  Scbiodte  ( =CatoglyptU8  Foreter),  Nat  Tidsskr.,  II,  1838,  p.  318. 
Pitbotomus  Kriechbaumer,  Ann.  k.  k.  naturh.  Hofm.,  Ill,  1888,  p.  32. 
Plagiotrypes  Asbmead,  new  genus,  see  p.  20. 

Plancus  Curtis  (=Paxylomma  De  Br^bisson),  Ent  Mag.,  1, 1833,  p.  188. 
Platylabus  Wesmael  Nouv.  M^m.  Ac.  Brux.,  XVIII,  1845,  p.  150. 
PUUymischos  Tischbein,  ( =Rhys8olabus  Kriechbaumer)  Stet  ent.  Zeitg.,  XXIX,  1868, 

p.  257. 
Platymutchus  Kriechbaumer  ( =Rhys8olabus  Kriechbaumer) .     Bertboumieu,  Ann. 

Soc.  Ent.  Fr.,  LXV,  1896,  p.  306. 
^Hatyaoma  Provancber  (=Anodontomenis  Asbmead) ,  Can.  Ent,  XVII,  1885,  p.  116. 
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Plectiscus  Gravenhorat,  Ichn.  Eur.,  II,  1829,  p.  978. 

Plectocryptus  Thomson,  Opus.  Ent.,  V,  1873,  p.  519;  VI,  1874,  p.  599. 

PUiomerus  Weemael  (=Acx)elius  Haliday),  Nouv.  Mem.  Ac.  Sci.  Bruxelles,  X,  1837, 

p.  67. 
Pleeignathufi  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 
Pleeiomma  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
Plesiophthalmufl  Florster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  170. 
Plumerius  Philippi,  Stett.  Ent.  Zeitg.,  XXXIV,  1873,  p.  299,  pi.  i. 
Podogaater  BruU^,  Hist.  nat.  des.  Ins.  Hym.,  IV,  1846,  p.  179. 
Pcecilojoppa  Kriechbaumer,  Berl.  Ent.  Zeitscbr.,  XUII,  1898,  pp.  22  and  162. 
Poedloetichus  Ratzeburg,  Ichn.  d.  Forstins.,  Ill,  1852,  p.  174. 
Poemenia  Hohngren,  Ofvers.  Vet.-Ak.  Forh.,  XVI,  1859,  p.  130. 
Polemon  Girard,  Verh.  Zool.-bot.  Ges.  Wien.,  XIII,  1863,  p.  1267. 
Poly«neua  Oresson,  Proc.  Acad.  Nat.  Sci.  Phil.,  1873,  p.  149. 
Polyamma    Kriechbaumer     (=Echthromorpha  Holmgren),   Berl.  Ent.   Sjeitschr., 

XXXIX,  1894,  p.  304. 
Polyaulon  Forster,  Verh. d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868, p.  171. 
Polyblaetus  Hartig,  Wiegm.  Arcbiv.,  Ill,  1837,  p.  155. 
Polydnetia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  198. 
Polyclistufl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  161. 
Polycyrtufi  Spinola,  Ann.  ent.  Soc.  Fr.,  IX,  1840,  p.  154. 
Polydegmon  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  242. 
Pdbfdeffmus  Forster  (=Polydegmon  Forster) ,  Verh.  d.  naturh.  Ver. pr.  Rheinl.,  XIX, 

1862,  p.  287. 
Polyomorus  Kriechbaumer,  Ent.  Nachr.,  XX,  1894,  p.  60. 
Polyoncus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  197. 
Polypystis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  208. 
Potyrhabdus  Walsh  ( =Chorin£eus  Holmgren),  Tr.  St.  Louis  Acad.  Sci.,  IH,  1873,  p.  98. 
Polyrbembia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  389. 
Polyrhysia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  204. 
Polyrhymus  Thomson  (Polyrhysia  Forster),  Opus.  Ent.,  XIX,  1894,  p.  1999. 
Polyspbincta  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  112. 
Polysphinctomorpba  Ashmead,  new  genus,  see  p.  57. 
Polystenus  FOrster  (?=Dimeris  Ruthe),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862, 

p.  237. 
Polyterus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  209. 
Polytrera  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  202. 
Polytribax  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 
Porizon  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  748. 

Pomxentrus  Provancher  (=l8chnus  Gravenhorst, ),  Nat.  Can.,  VII,  1875,  p.  272. 
Praon  Haliday,  Ent.  Mag.,  1, 1833,  p.  483. 
Prionopoda  Holmgren,  Svensk.  Vet.-Ak.  Handl.,  1, 1855,  p.  120. 
Pristaulacus  Kieffer,  Ann.  Soc.  ent.  Fr.,  LXVII,  1899  [1900],  p.  813. 
Pristicerus  Gravenhorst,  Ichn.  Eur.,  1, 1829,  p.  635. 
Pristomeridia  Ashmead,  new  genus,  see  p.  100. 
Pristomerus  Curtis,  Brit  Ent.,  XIII,  1836,  p.  624. 
Probles  FcJrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  147. 
ProboluB  Wesmael,  Nouv.  M6m.  Ac.  Brux.,  XVIII,  184^,  p.  150. 
Procinetus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  167. 
Proclitus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  172. 
Prbedms  Forster  (=Orthopelma  Taschenbeig),  Verh.  d.  naturh.  Ver.  pr.  Rheinl., 

XXV,  1868,  p.  147. 
Pramackus Marshall  (=Cenocoelius  Haliday),  in Cresson,  Syn.  Hym.  N.  A.,  1887, p. 61. 
Promethes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
PromOkuM  Thomson  (=Promethe8  Forster),  Opus.  Ent,  XIV,  1890,  p.  1475. 
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Prosapha  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  266. 

Proscus  Holmgren,  Ichn.  Suec.,  Ill,  1889,  p.  420. 

ProsmoruB  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  198. 

Protapanteles  Asbmead,  Proc.  Ent.  Soc.  Wasb.,  IV,  1898,  p.  166. 

ProtarcbuB  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  201. 

Proteins  Forster,  Verb.  d.  naturb.  Ver.  pr.  RbeinL,  XIX,  1862,  p.  253. 

Proterops  Wesmael,  Nouv.  M^m.  Ac.  Brux.,  IX,  1835,  p.  201. 

Proticbneumon  Tbomson,  Opus.  Ent.,  XVIII,  1893,  p.  1899. 

Protomicroplitis  Asbmead,  Proc.  Ent.  Soc.  Wash.,  IV,  1898,  p.  167. 

Provancheria  Asbmead,  new  genus,  see  p.  109. 

Psacus  Holmgren,  Eug.  Resa.  Zool.  Ins.,  1868,  p.  400. 

Psenobolus  Reinhard,  Verb.  Zool. -hot.  Ges.  Wien,  XXXV,  1885,  p.  246. 

Pseudagathis  Kriechbaumer,  Berl.  ent.  Zeitscbr.,  XXXIX,  1894,  p.  65. 

Pseudapanteles  Asbmead,  Proc.  Ent.  Soc.  Wash.,  IV,  1889,  p.  166. 

Pseudacsenites  Kriechbaumer,  Ent.  Nachr.,  XVIII,  1892,  p.  219. 

J^Bettdo/iTppa  Kriechbaumer  (=Joppite8  Berthoumieu),  Ent.  Nachr.,  XXIV,  1898,  p.  35. 

Pseudometopius  Davis,  Tr.  Am.  Ent.  Soc,  XXIV,  1897,  pp.  197  and  202. 

Pseudovipio  Sz^plegeti,  Termes.  Fuzet.,  XIX,  1896,  pp.  167  and  230. 

Fsilomaslix  Tischbein  (=Dinotomu8  Forster),  Stett.  Ent.  Zeitg.,  XIX,  1868,  p.  255. 

Psilosarge  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  203. 

Psyttalia  Walker,  Ann.  and  Mag.  Nat.  Hist,  (3),  V,  1860,  p.  311. 

Pterocormus  Forster  (=Agrotbereute8  Forster),  Wiegm.  Archiv.,  1850,  p.  71;  Verb. 

d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  190.  ?=Microclepte8  Gravenborst 

?  =  Brachypterus  Gravenhorst. 
Pycnocryptus  Thomson,  Opus.  Ent.,  V,  1873,  pp.  471  and  500. 
Pygostolus  Haliday,  Ent.  Mag.,  II,  1834,  p.  459. 

Pyrachrrum  Davis  (=Pyracmon  Holmgren) ,  Tr.  Am.  Ent.  Soc,  XXIV,  1897,  p.  363. 
Pyracmon  Holmgren,  Svensk.  Ak.  Handl. ,  II,  1858,  p.  101 ;  6fvers. ,  XVI,  1858,  p.  826. 
Pyramidophorus  Tischbein,  Stetl.  Ent.  Zeitg.,  XLIII,  1882,  p.  484. 
Quadrigana  Davis,  Tr.  Am.  Ent.  Soc,  XXIV,  1897,  pp.  265  and  280. 
Radiolaria  Provancher  (=Dacnu8a  Haliday),  Add.  Fn.  Hym.,  1886,  pp.  152-154. 
Retanisia  Cameron,  Biol.  Centr.  -Am.  Hym.,  I,  1886,  p. 299. 
RbabdospiluB  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  259. 
Rhaconotus  Reinhard,  Stetl.  Ent.  Zeitg.,  XV,  1854,  p.  349. 
Rhadina  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  170. 
Rhadinocera  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  177. 
Rhadiurgus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  198. 
Rbsestes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  198. 
RhsEStus  Thomson  ( =Rha?8tes  Forster),  Opus.  Ent,  IX,  1883,  p.  922. 
Rhembobius  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  184. 
Rhexidermus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  192. 
Rhexineura  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  156. 
Rhigelus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  208. 
Rhimpbalea  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  202. 
Rhimphoctona  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  153. 
Rhinoplus  Forster,  Verb.  d.  naturh.  V^er.  pr.  Rbeinl.,  XIX,  1862,  p.  258. 
Rhinotorus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  211. 
Rhiiigaster  Wesmael  (=Spb8eropyx  Illiger),  Nouv.  M^ra.  Ac.  Brux.,  IX,  1835,  p.  247. 
Rhizarcha  Forster,  Ver.  d.  naturh.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  275. 
Rhogas  Nees,  Nov.  Act.  Acad.  L.  C,  IX,  1818,  p.  306. 
Rhopalophorus  Haliday  (=Eustaloceru8  Forster) ,  Westwood's  Intro,  mod.  class  Ins., 

11,1840;  Synop.,p.61. 
Rbopalosoma  Cresson,  Proc  Ent  Soc  Phil.,  1 V,  1865,  p.  58. 
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Rhoms  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  195. 
Rkroptroceninu  Marshall  ( =Polysteniifl  Foreter),  Species  des  Hym.,  V  bis.,  1897, 

p.  99. 
Bhynchobanchus  Kriechbaumer  (=8emophry8  Foreter),  Termes.  Fiizet.,  XVII,  1894, 

p.  59. 
Bkynchopimpla  Kriechbaamer  (s=Echthromorpha  Holmgren),  Berl.  Ent  Zeitschr., 

XXXIX,  1894,  p.  61. 
Kkymgpis  Tischbein  (=Hoplismenu8  Gravenhorst),  StetLent  Zeitg.,XXXV,  1874, 

p.  139. 
Rhysipolis  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  236. 
RhvBsa  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  260. 
Rhysealus  Haliday,  Ent.  Mag.,  1, 1833,  p.  266;  IV,  1836,  pp.  40  and  53. 
Rhyssolabxis  Kriechbaumer,  Berthoumieu,  Ann.  Ent.  Soc.  Fr.,  LXV,  1896,  p.  402. 
Bhymcmota  Kriechbaumer  (=Epirhy8Ba  Cresson),  Ann.  k.  k.  naturh.  Hofm.,  V,  1890, 

p.  489. 
Ehytidogagier  Foreter  (=Sphaeropyx  Illiger),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX, 

1862,  p.  287. 
Ehytiffotier  Wesmael  (=8phaeropyx  Illiger),  Nouv.  M6m.  Ac.  Sci.  Brux.,  IX,  1835, 

p.  247. 
Rhythmonotus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  151. 
RogoB  Nees  (=Rhoga8  Nees),  Nov.  Act.  Acad.  L.  C,  IX,  1818,  p.  306. 
Roptronia  Provancher,  Add.  Fn.  Ent.  du  Can.  Hym.,  1886,  p.  164. 
Rothneyia  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XII,  1897,  p.  19. 
Sactopus  Ashmead,  new  genus,  see  p.  146. 
Sagaritis  Holmgren,  Svensk.  Vet.-Akad.  Handl.,  II,  1868,  p.  43;  Ofvere.,  XV,  1868, 

p.  325. 
Saotis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 
Saotus  Thomson  (=  Saotis  Forster)  Opus.  Ent.,  IX,  1883,  p.  933;  XII,  1888,  p.  1263. 
Saprostichus  Holmgren,  Eugen.  Resa Ins.,  1868,  p.  430,  pi.  viii. 
Sarcorychufl  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  212. 
Sathra  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  267. 
Sathropterufl  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  147. 
Scallama  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XLIII,  1899,  p.  216. 
Scambus  Hartig,  Jahreb.  ub.  d.  Fortschr.  d.  Foret.,  1838. 
Schauinslandia  Ashmead,  new  genus^  see  p.  120. 
Schenkia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  184. 
Scki2oide8  Wesmael  (=Rhoga8  Nees),  Nouv.  M4m.  Ac.  Brux.,  XII,  1838,  p.  94. 
Schizoloma  Wesmael,  Bull.  Ac.  roy.  Bruxelles,  XVI,  1849,  pp.  118  and  120. 
SMzopoma Forster  (=Schizoloma Wesmael),  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV, 

1868,  p.  146. 
Schissoprymnus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  242. 
Bchizopyga  Gravenhoret,  Ichn.  Eur.,  Ill,  1829,  p.  126. 
Schlettereriufl  Ashmead,  new  genus,  see  p.  150. 

Scinacopus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  186. 
fkrrteUs  Hartig  (=Perilitus  Nees),  Jahresber.  Fortschr.  Foretwiss.,  1, 1838,  p.  255. 
Scotianeurug  Provancher  (=Ephedrus  Haliday),  Add.  Fn.  du.  Can.  Hym.,  1896,  pp. 

162  and  166. 
Scolobates  Gravenhorst,  Ichn.  Eur.,  II,  1829,  p.  367. 
Scoparches  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  211. 
Scopedfl  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  209. 
Scorpiorus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
Seleacus  Holmgren,  Svensk.  Vet.-Akad.  Handl.,  II,  1858,  p.  111. 
Semnophrys  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  158. 
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Sichelia  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  168. 

Sigalphufl  Latreille,  Hiat  Nat.,  Ill,  1802,  p.  327. 

Sinophorua  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  153. 

Sirbiriakoffla  Holmgren,  Nov.  Spec.  Ins.,  1880,  p.  13. 

Sisyrostolus  Kriechbanmer,  Sitzb.  d.  naturf.  Gesell.  zn  Leipzig,  XIX,  1895,  p.  133. 

9ndcTopUctru9  Thomson  ( =Microplectron  Forster),  Opus  Ent ,  IX,  1883,  p.  888. 

Snellenius  Weetwood,  Tijdschr.  v.  Ent.,  XXV,  1882,  p.  19. 

8(yrbas  Forster  (=Dapanus  Foreter),  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868, 
p.  187. 

Spalerus  Eriechbaumer  (=  Arotes  Gravenhorst),  Ent  Nachr.,  IV,  1878,  p.  41. 

Spanista  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  267. 

Spanomeris  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  268. 

Spanotecnus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  197. 

Spathius  Nees,  Nov.  Act  Acad.  L.  C. ,  IX,  1818,  p.  301. 

Sphaeropyx  Illiger,  in  Rossi's  Fn.  Etrus.,  2d  ed.,  11, 1807,  p.  54. 

Sphaetes  Breme. 

Sphalerus  Kriechbanmer  (=  Arotes  Gravenhorst),  Ent  Nadir.,  IV,  1878,  p. 41. 

Sphecophaga  Westwood,  Intro.  Mod.  Class.  Ins.,  11, 1840,  Synop.,  p.  57. 

Sjphegophaga  Westwood  (=  Sphecophaga  Westwood). 

Sphinctus  Gravenhorst,  Ichn.  Eur.,  II,  1829,  p.  363. 

Spilichneumon  Thomson,  Opus.  Ent,  XIX,  1894,  p.  2087. 

Spilocryptus  Thomson,  Opus.  Ent.,  V,  1873,  p.  472. 

Spinaria  Brull6,  Hist  nat  des  Ins.  Hym.,  IV,  1846,  p.  512. 

Spinolia  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  173. 

Spudaea  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  211. 

JSpudaetJU  Thomson  (=  Spudaea  Forster),  Opus.  Ent,  IX,  1883,  p.  932. 

Spudastica  Fdreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  155. 

Slagmopimpla  Saussure  (=  Echthromorpha  Holmgren) ,  Grandidier's  Hist  de  Mada- 
gascar, XX,  1892,  Hym.  pi.  xvi,  fig.  1. 

Steganops  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  175. 

Slenarasus  Thomson  (=  Mesostenus  Gravenhoret),  Opus.  Ent,  XXI,  p.  2378. 

Stenocryptus  Thomson  (=  Pammachus  Foreter),  Opus.  Ent,  V,  1873,  p.  520;  VI,  1874, 
p.  603. 

Stenodontus  Bethoumieu,  Ann.  Soc.  Ent  Fr.,  1896,  p.  346. 

Stenolabis  Kriechbanmer,  Ent.  Nachr.,  XX,  1894,  p.  58. 

Stenolonche  Kriechbanmer,  Berl.  ent  Zeitschr.,  XLIII,  1898,  p.  244. 

Stenomacrus  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  160. 

Stq>hanu8  Cresson,  nee  Jurine  (=  Schlettererius  Ashmead),  Syn.  Hym.  N.  A.,  p.  52. 

Stephanus  Jurine,  Nov.  M^th.  Hym.,  1807,  p.  91. 

Stenophasmus  Smith,  Joum.  Proc.  Linn.  Soc!  Lond.,  Ill,  1859,  p.  169. 

Stenoschema  Forster, Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  220  [S.  deecr.]. 

Stenospilus  Forster,  Verh.  d.  naturh. Ver.  pr.  Rheinl.,  XIX,  1862,  p.  259. 

Sterotrichus  Forster, Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  169. 

Stibeutes  Forster,  Wiegm.  Archiv.,  XVII,  1850,  p.  76. 

Stiboscopus  Foreter, Verh.  d.  naturh. Ver.  pr.  Rheinl.,  XXV,  1868,  p.  182. 

Stilbope  Foreter,  Verh.  d.  naturh. Ver.  pr.  Rheinl.,  XXV,  1868,  p.  163. 

Stilpnus  Gravenhorst,  Ichn.  Eur.,  1, 1829,  p.  664. 

Stiphrocera  Forster, Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  276. 

Stiphroflomus  Forster, Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  198. 

Streblocera  Westwood,  Lond.  Edmb.  Phil.  Mag.,  Ill,  1833,  p.  342. 

Strepsimallus  Foreter,  Verh.  d.  naturh. Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 

Strophaea  Foreter, Verh.  d.  naturh. Ver.  pr.  Rheinl.,  XIX,  1862,  p.  265. 

Stygera  Foreter,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  176. 
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Stytocryptus  Thomson  (=  GlyphicnemiB  Foreter),  Opus.  Ent, V,  1873,  p.  620. 
Snlydoa  Du  Buysson,  Ann.  Soc.  ent  Fr. ,  1807,  p.  364. 
Sychnoleter  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  197. 
Sydmoporthufi  Foreter, Verb.  d.  natorh. Ver.  pr.  Eheinl.,  XXV,  1868,  p.  208. 
Symboethus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  204. 
Symphanee  Foreter, Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  264. 
Sympberta  Fdreter, Verb.  d.  naturb. Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  196. 
Sympbobus  Forster, Verb.  d.  naturb. Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  199. 
Symphya  Foreter, Verb.  d.  naturb. Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  273. 
^rmphylua  Forster, Verb.  d.  naturb. Ver.  pr.  Rbeml.,  XXV,  1868,  p.  171. 
Symplecis  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl,  XXV,  1868,  p.  151. 
gympratis  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  146. 
Synaema  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  201. 
Synaldis  FSreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  273. 
Synagrypnus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  203. 
Syncraaifl  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  264. 
^dipnufl  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  209. 
Syneches  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  173. 
Bynelix  FOrater,  Verb.  d.  naturb.  Ver.  pr.  RbeinL,  XIX,  1862,  p.  276. 
Synetaeris  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  166. 
Sifngagter  Brull^  (=Doryctes  Hallday  part),  Hist  Nat  des  Ins.  Hym.,  IV,  1846, 

p.  464. 
gynodites  FSrater,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  211. 
iS^nodtu  Ratzeburg  (=  Heterospilus  Haliday),  Icbn.  d.  Forstius,  II,  1848,  p.  31;  III, 

1862,  p.  32. 
8ynodyte9  Tbomson  (  =Synodite8  Foreter),  Opus  Ent,  XIX,  1894,  p.  2001. 
6]moecete8  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  203. 
Synomelix  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  206. 
Synoplus  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  169. 
Syntactufl  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  210.  ' 
Syntrdius  Forster  (=Microctonus  Wesmael),  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX, 

1862,  p.  261. 
Syrphoctonus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  162. 
Syrrhiaufl  FSrster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  264. 
Sifzeucta  Thomson  (=8yzeuctus  Foreter),  Opus.  Ent,  XIII,  1889,  p.  1416. 
Syzenctua  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  167 
Tachyportbus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  210. 
Tanycarpa  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  266. 
Tanystropba  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XIX,  1862,  p.  276. 
Tkpbseus  Wesmael,  Nouv.  M^.  Ac.  Brux.,  IX,  1836,  p.  189. 
Tkpinope  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  160. 
Taachenbeigia  Scbmiedsknecbt,  Zool.  Jabrb.,  Ill,  1888,  p.  437. 
Taatozelus  Foreter,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  212. 
Telebolufl  Marshall,  in  Andre's  Hym.  Eur.,  IV,  1888,  p.  202. 
Teleutiea  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  164. 
Temelucba  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  148. 
Tenikrtdmdes  Cresson  (=Cardiocbile8  Nees) ,  Proc.  Ent  Soc.  Phil.,  IV,  1865,  p.  290. 
Terozoa  Forster,  Verb.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  200. 
Terpipbora  Forster,  Vehr.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  186. 
Tetragonochora  Kriechbaumer,  Berl.  Ent  Zeitscbr.,  XLIII,  p.  23. 
TetraBpbffiropyx  Asbmead,  Proc.  U.  S.  Nat  Mus.,  XII,  1888,  p.  634. 
Thaleasa  Holmgren,  6fvere.  Vet-Akad.  Forbl.,  XVI,  1859,  p.  122. 
Thaumatotypus  Foreter,  Vehr.  d.  naturb.  Ver.  pr.  Rbeinl.,  XXV,  1868,  p.  172. 
Theridium  Curtis,  Brit  Ent 
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Therobolufl  Foreter,  Vehr.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  260. 

Theronia  Holmgren,  Ofvere.  Vet-Ak.  Forh.,  XVI,  1859,  p.  123. 

TheropkUus  Wesmsel  (=Microdu8  Neee),  Nouv.  M6in.  Ac,  Brax.,  X,  1837,  p.  15. 

Theroscopns  Foreter,  Wiegm.  Archiv.,  XVI,  1850,  p.  92. 

Therailochufl  Holmgren,  Svensk.  Vet-Ak.  HandL,  II,  1858,  p.  135;  Ofvere.,  XV,  1868, 

p.  329. 
Thibetoides  Davis,  Tr.  Am.  Ent.  Soc.,  XXIV,  1897,  pp.  197  and  205. 
Thymaris  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  151. 
Ihymarvs  Thomson  ( =Thymaris  Foreter) ,  Opus.  Ent,  IX,  p.  907. 
Thyrseella  Holmgren,  Ichn.  Suec,  III,  1889,  p.  402. 
Thyreodon  Bruell4,  Hist.  Nat  des  Ins.  Hym.,  IV,  1846,  p.  150. 
Thysiotorus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  181. 
Tlemon  Foreter,  Verb.  d.  naturh.  Ver.  pi.  Rlieinl. ,  XX V,  1868,  p.  209. 
Tobnerus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  177. 
Toxares  Haliday,  Ent  Mag.,  1, 1833,  p.  487. 

Toxaneura  Cresson  ( =Cardiocbile8  Nees),  Can.  Ent,  V,  1873,  p.  54. 
Toxoneuron  Say  ( =Cardiocbile8  Nees),  Joum.  Boat.  Soc.  Nat  Hist,  1, 1836,  p.  258. 
Toxophoroideg  Cresson  ( =Ctenocbira,  Foreter) ,  Proc.  Acad.  Nat  ScL,  1873,  p.  406. 
Truchionui  Haliday  ( =Cbelonus  Jurine),  En  torn.  Mag.,  1, 1833,  p.  265. 
Tracbyarus  Thomson,  Opus.  Ent,  XV,  1891,  p.  1670. 

Trachyderma  Gravenhoret  ( a=Tylecomnus  Holmgren),  Ichn.  Eur.,  II,  1829,  p.  283. 
Trachynoius  Gravenborst  ( =Nototracby8  Marshall),  Ichn.  Eur.,  Ill,  1829,  p.  713. 
Trachypetus  Gu^rin,  Voy.  de  Coquille,  p.  201. 
Trachyspbyrus  Haliday,  Tr.  Linn.  Soc.  Lond.,  XVIII,  1837,  p.  317. 
Tracbyusa  Ruthe,  Stett  Ent  Zeitg.,  XV,  1854,  p.  351. 
Tranosema  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868, p.  167. 
Trapezocora  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  208. 
Tratbala  Cameron,  Mem.  Manchester  Lit.  and  Phil.  Soc.,  XTJII,  1899,  p.  122. 
Trematopygus  Holmgren,  Svensk.  Vet.-Ak.  HandL,  1, 1855,  p.  179. 
Trestis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  174. 
Trevoria  Ashmead,  new  genus,  see  p.  50. 

Triaspis,  Haliday  (=Sigalphu8  Latreille),  Ent  Mag.,  Ill,  1835,  pp.  123-124. 
Tricamptus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  194. 
Trichesia  Provancber  (=Apb8ereta  Forster),  Nat  Can.,  XII,  1881,  p.  203. 
Trichocalymma  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  196. 
Trichocryptus  Thomson  (  =  Dapanus  Foreter),  Opus.  Ent,  V,  1873,  p.  520;  VI,  1874, 

p.  609. 
Tricbolabus  Thomson,  Opus.  Ent,  XVII,  1894,  pp.  2102  and  2113. 
Trichobum  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  183. 
THc/MWMMiia: Vollenboven  ( =  Bioblapsis  Foreter),  Tjdischr.  v.  Ent,  XXI,  1878,  p.  160; 

Thomson,  Opus.  Ent,  XIV,  1890,  p.  1455. 
Trwhomma  Wesmael  (=Theridium  Curtis),  Bull.  Ac.  Roy.  Brux.,  1849,  p.  119. 
TMiopnvs  Thomson  (=Chilotrichia  Foreter),  Opus.  Ent,  XX,  1895,  p.  2199. 
Triclistus  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl. ,  XXV,  1868,  p.  161. 
Tricyphm  Kriechbaumer  ( =Trogus  Gravenhoret),  Berl.  ent  Zeitscbr.,  XUII,  p.  23. 
Trigonospilus  Ashmead,  new  genus,  see  p.  134. 
Trimorm  Kriechbaumer  (=Neotrimoru8  Dalla  Torre),  Berl.  ent  Zeitscbr..  XXXIX. 

1894,  p.  60. 
Trinaria  Provancber  (=Aspilota  Foreter),  Add.  Fn.  Hym.  1886,  p.  149. 
Trimiyx  Haliday  (=Toxare8  Haliday),  Ent  Mag.,  1, 1833,  p.  488. 
Trioxys  Haliday,  Ent.  Mag.,  1, 1833,  p.  488. 

Trisacra  Foreter,  Verb.  d.  naturh.  Verb.  pr.  Rheinl.,  XXV,  1868,  p.  174. 
Trisisa  Foreter,  Verb.  d.  naturh.  Ver,  pr.  Rheinl.,  XIX,  1862,  p.  275. 
Trissartbrum  Ashmead,  new  genus,  see  p.  148. 
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TroctoceroB  Wolstedt,  tJeber  eine  Samml.Schle8.Ichn.,  1876,  p.  196;  Bull.  St  Peters- 
burg Acad.,  XXII,  1877,  p.  306. 

Trogomorpha  Ashmead,  new  genus,  see  p.  15. 

Trogus  Panzer,  Krit  Rev.,  II,  1806,  p.  80;  Grav.  Ichn.  Eur.,  II,  1829,  p.  369. 

Tromatobia  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  164. 

Tromera  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 

Tromopoea  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  210. 

Tropboctonns  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  206. 

Tropidobracon  Asbmead,  new  genus,  see  p.  139. 

Tropistes  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  442. 

Troticus  Brum,  Hist.  Nat.  des  Ins.  Hym.,  IV,  1846,  p.  508. 

Trycboeis  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  187. 

Tiypbon  Fallen,  Sp.  Nov.  Hym.  disp.  meth.  exhib.  Lundse,  1813;  Grav.  Ichn.  Eur.,  II, 
1829,  p.  118. 

TryHicampe  Foreter,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  207. 

Tycherus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  192. 

Tylecomnus  Holmgren,  Dispos.  Meth.  Exocborum  Scandinavian,  1873,  p.  — . 

Udenia  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  202. 

Ulotbymus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  185. 

Urithreptus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  180. 

Uroga«ter  Asbmead,  Proc.  Ent.  Soc.  Wash.,  IV,  1898,  p.  166. 

Uroeigalphus  Asbmead,  Proc.  U.  S.  Nat.  Mus.,  XII,  1888,  p.  637. 

Utetes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  261. 

Vipio  Latreille,  Hist.  Nat,  XIII,  1805,  p.  176. 

Volucris  Davis,  Tr.  Am.  Ent.  Soc.,  XXIV,  1897,  pp.  267  and  287. 

Wesmaelia  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  251. 

Weemsella  Spinola,  Mem.  ac.  Sci.  Torino,  (2),  XIII,  1851,  p.  32. 

Weetwoodia  Brull^,  Hist.  Nat.  des.  Ins.  Hym.,  IV,  1846,  p.  126. 

Westwoodia  Provancber,  Nat  Can.,  VII,  1875,  p.  329. 

WroaghUmia  Cameron  (=Helcon  Nees),  Mem.  Manchester  Lit.  and  Phil.  Soc,  XLIII, 
1899,  p.  56. 

Xaniopelma  T&cbek,  Verb,  zool.-bot.  Gesell.  in  Wien,  XVIII,  1868,  p.  443. 

Xanthopimpla  Saussare,  Grandidier's  Hist,  de  Madagascar,  XX,  1892,  Hym.,  pi.  xiii. 

Xenads  FSrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  167. 

Xeuarcha  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  235. 

Xenobiua  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XIX,  1862,  p.  235. 

Xenobracbys  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  179. 

Xenodooon  Forster  (=LinoceraB  Taschbein),  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV, 
1868,  p.  186. 

Xenolytofl  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  174. 

Xenonastes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  158. 

Xenopimpla  Cameron  (=  Lissopimpla  Kriechbaumer),  Mem.  Manch.  Phil.  Soc,  XL, 
1898,  p.  28. 

Xeno6cbesi8  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  158. 

Xestopbyes  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  189. 

Xorides  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  845. 

Xylopbylax  Kriechbaumer,  Ent.  Nachr.,  IV»  1878,  p.  210. 

Xylouomus  Gravenhorst,  Ichn.  Eur.,  Ill,  1829,  p.  130. 

Xylophurus  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  169. 

Xynobiufl  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XIX,  1862,  p.  235. 

Yelicones  Cameron,  Biol.  Centr.-Am.  Hym.,  1, 1887,  p.  387. 

Zacalles  Fdrster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  204 

Zachresta  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p.  151. 

Zaglypta  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl,  XXV,  1868,  p,  166. 
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Zaglyptogastra,  Ashmead,  new  genus,  see  p.  137. 

Zam^gaspilns  Ashmead,  new  genus,  see  p.  141. 

Zapediaa  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  206. 

Zaphleges  Forster,  Verb.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  184. 

Zaphlethis  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  205. 

Zaphthora  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  206. 

Zaporus  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 

Zarhynchus  Ashmead,  new  genus,  see  p.  59. 

Zatypota  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  166. 

Zele Curtis,  Brit  Ent,  IX,  1832,  p.  415;  Hal.  Ent  Mag.,  1, 1833,  p.  262;  HI,  1835,  p.  140. 

Zelomorpha  Ashmead  new  genus,  see  p.  129. 

Zemiodes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  200. 

Zemiophora  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  p. 203. 

Zemiophron  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  p.  206. 

ZemiophoruB  Thomson  (= Zemiophora  Forster),  Opus.  Ent,  XIX,  1894,  p.  2000. 

Zemiotes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  253. 

Zetetes  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XIX,  1862,  p.  258. 

Zetisima  Forster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXXIII,  1876,  pp.  7  and  9. 

Zombru8  Marshall  (?=  Hedysomus  Forster),  Species  des  Hym.  Vbis,  1897,  p.  10. 

Zonocryptus  Ashmead,  new  genus,  see  p.  40. 

Zonopimpla  Ashmead,  new  genus,  see  p.  55. 

Zoophthorus  Forster  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,XXV,  1868,  p.  180. 

Zootrephes  Fdrster,  Verh.  d.  naturh.  Ver.  pr.  Rheinl.,  XXV,  1868,  p.  162. 
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SYNOPSES  OF  THE  FAMILIES  OF  THE  HYMENOPTERA. 


Suborder  I.     HBTEROPHAGA. 
Superfkinily  I.    AJ^OIDEA.. 

TABLE  OF  FAMILIES. 

LabiniD,  or  tongue,  flattened,  most  frequently  shorter  than  the  mentum,  rarely 
much  longer  {eome  PanurgicUe);  basal  joints  of  labial  palpi  cylin- 
drical, the  first  joint  sometimes  very  elongate  or  thickened,  but  still 

neither  flattened  nor  unlike  the  following  joints 6 

Labium,  or  tongue,  very  elongate,  slender,  and  always  longer  than  the  men  turn; 
two  basal  joints  of  labial  palpi  very  elongate,  compressed,  valvate, 
and  very  unlike  the  following,  which  are  minute,  the  third  joint 
uniting  with  the  second  a  little  before  its  apex. 

Hind  tibi^  terit^  two  apical  spurs 2 

Hind  tibise  tvUhout  apical  spurs. 

Sexes  three,  female,  worker,  male;  workers  with  corbicuUe,  the  female 
without;  maxillary  palpi  very  short,  1-jointed  (rarely  indistinctly 
2-jointed  from  a  slight  constriction) ;  labial  palpi  4-jointed,  with  the 
joints  very  unequal,  the  first  two  long,  valvately  compressed. 

Family  I.  Apidje. 
2.  First  cubital  cell  not,  or  rarely,  divided  by  a  delicate,  oblique  nervure;  if  at  all 
present,  incomplete  or  indicated  by  a  hyaline  streak  or  nervure; 
sexes  two;  female  and  male;  hind  tibise  in  female  convex  or  rounded, 
never  concave;  no  corbicul«e;  basal  joint  of  hind  tarsi  in  female  not 
forcipate  at  base;  malar  space  except  in  the  PsiihyridsSj  wanting  or 

indistinct,  never  very  large 3 

First  cubital  cell  most  frequently  divided  by  a  distinct,  but  delicate,  oblique 
nervure,  rarely  indistinct;  hind  tibise  and  metatarsi  in  female 
strongly  dilated,  outwardly  concave;  metatarsus  in  female  forci- 
])ate;  malar  spsice  large,  distinct. 
Labrum  transverse,  subtrapezoidal,  the  clypeus  not  carinate;  body  densely 
hairy;  scutellum  semicircular,  rounded  off  posteriorly,  and  not  pro- 
jecting over  the  metanotum;  sexes  three,  female,  worker,  male; 
female  and  worker  with  corbiculse  and  a  dense  poUeniferous  scopa 
on  hind  tibise  and  tarsi;  labial  palpi  4-jointed;  maxillary  palpi 
short,  2-jointed;  tongue  not  extending  beyond  the  apex  of  thorax. 

Family  II.  Bombid^. 
Labrum  large,  subquadrate,  the  clypeus,  and  frequently  the  labrum  also,  cari- 
nate; body  most  frequently  metallic,  bare  or  nearly,  rarely  very 
densely  pubescent  {Evlema)]  scutellum  large,  quadrangular,  pro- 
jecting over  the  metanotum,  the  axillse  very  small;  sexes  two, 
female,  male;  female  with  corbiculee,  but  with  the  poUeniferous 
scopa  on  hind  tibise  and  tarsi  very  sparse,  or  thin  and  confined  to 
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the  lateral  edges;  labial  palpi  2- jointed;  maxillary  palpi  1-jointed; 
tongue  reaching  to  or  beyond  the  middle  of  the  abdomen. 

Family  III.  EnoLOflBiDA. 

3.  Front  wings  with  two  cubital  cells,  the  second  sometimes  incomplete 6 

Front  wings  with  three  cubital  cells. 

Eyes  extending  to  or  nearly  to  the  base  of  the  mandibles,  the  malar  space 
wanting,  or  at  most  not  longer  than  the  pedicel  of  antennae 4 

Eyes  not  nearly  extending  to  the  base  of  the  mandibles,  the  malar  space  large, 
distinct,  longer  than  the  pedicel,  and  first  joint  of  flagellum  united. 
Marginal  cell  very  long,  as  long  or  longer  than  the  three  cubital  cells 
united;  body  rather  densely  pubescent;  abdomen  broadly  oval  or 
oblong,  flat  Ijeneath,  convex  above;  female  without  corbiculfe  or 
poUiniferous  scopa;  male  with  eyes  frequently  strongly  convergent 
above,  the  genitalia,  squama,  and  lacinia  always  membranous. 

Faxnily  IV.  Psithybidjb. 

4.  Labrum  lat^,  free,  convex,  or  inflexed. 

Marginal  cell  neither  especially  long  nor  narrow,  rarely  longer  than  the  first 
two  cubital  cells  united. 
Female  with  a  dense  polleniferous  scopa  on  hind  tibiae  and  tarsi;  body 
clothed  with  a  dense  pubescence;  maxillary  palpi  2-  to  6-jointed. 

Family  V.  Anthophorid^s. 
Female  without  a  polleniferous  scopa,  at  most  with  a  thin,  sparse  flocculus 
on  hind  tibiae  and  tarsi;  body  most  frequently  bare,  or  nearly;  the 
pubescence,  if  any,  short  and  sparse,  rarely  densely  pubescent; 
species  often  metallic  or  rufous  and  black,  the  abdomen  usually 
ornate,  with  white  or  yellow  maculae  or  bands. 

Family  VI.  Nomadid-e. 
Marginal  cell  long  and  narrow,  usually  as  long  or  longer  than  the  three  cubital 

cells  united. 
Hind  tibiae  and  tarsi  with  a  sparse  pubescence,  but  without  a  distinct  scopa; 
maxillary  palpi  4-  to  6-jointed ;  body  usually  metallic  or  submetallic, 
nearly  bare;  alxlomen  elongate,  subcylindrical,  the  segments  more 
or  less  constricted  at  sutures.    Small  species. 

Family  VII.  CEBATiNiDiE. 

Hind  tibiae  and  tarsi  with  a  dense  scopa;  maxillary  x>alpi  usually  4-  to  6-jointed 

(rarely  wanting);  thorax  more  or  less  densely  pubescent,  or  at  least 

laterally;  abdomen  not  elongate,  oblong-oval,  with  a  ventral  scopa; 

eyes  in  males  often  convergent  aljove. .  Family  VIII.  Xylooopid^b. 

5.  Labrmn  large  and  free,  uncovered;  maxillary  palpi  4-,  5-,  or  6-jointed  (rarely  want- 

ing) ;  body  densely  pubescent;  ventral  scopa  present,  the  hind  legs 

with  a  dense  scopa. 

Marginal  cell  neither  long  nor  narrow Family  V.  Anthophoridjb  (part). 

Marginal  cell  very  long  and  narrow Family  VIII.  Xylocopidje  (part). 

Labrum  not  large  and  free,  most  frequently  entirely  covered  by  theclypeus  (Mega- 

chilidie);  or,  if  sometimes  visible,  then  strongly  inflexed  (Stelididx). 
Abdomen  in  female  uith  a  ventral  scopa;  labrum  entirely  covered  by  the 

clypeus Family  IX.  Mbg  achilidjb. 

Abdomen  in  female  without  a  ventral  st^opa;  labrum  more  or  less  visible,  not 

entirely  covered  by  the  clypeus,  strongly  inflexed. 

Family  X.  Stbltoida. 

6.  Labium,  or  tongue,  short,  broad,  obtuse  or  emarginate  at  apex,  never  acute  medi- 

ally; hind  femora  with  or  without  a  distinct  pollen  brush  or  floc- 
culus   .•  7 
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Labium,  or  tongue,  long  or  short,  but  always  acute  medially  at  apex;  hind  femora 
always  with  a  pollen  brush  or  flocculus,  rarely  very  thin  and  sparse. 
Front  wings  with  two  cubital  cells;  labium  long  or  short,  usually,  however, 
narrowed  and  longer  than  the  nientum;  labrum  rather  large,  dis- 
tinct, not  covered  by  the  clypeus,  most  frequently  inflexed. 

Family  XI.  Panurgid2E. 

Front  wings  with  three  cubital  cells;  labium  shorter,  not  longer  than  the  men- 

tum,  triangular,  not  narrowed,  rarely  long;  labrum  not  free,  more 

or  leas  hidden  by  the  clypeus,  or  with  the  basal  process  alone  visible. 

Family  XII.  Andrenid-e. 
7.  Front  wings  with  three  cubital  cells;  head  and  thorax  more  or  less  clothed  with  a 
dense  pubescence;  second  recurrent  nervure  often  more  or  less  sin- 
uate; labium  at  apex  rather  deeply  triangularly  emarginate;  hind 
femora  in  female  vnth  a  pollen  brush  or  flocculus. 

Family  XIII.  CoLLiTriDiB. 
Front  wings  with  ttoo  cubital  cells;  head  and  thorax  bare,  or  nearly;  second  recur- 
rent nervure  always  straight;  labium  very  short  and  broad,  shal- 
lowly  or  very  obtusely  triangularly  emarginate  at  apex;  hind  femora 
in  female  vriihout  a  pollen  brush  or  flocculus. 

Family  XIV.  Prosopida. 

SuperfUmily  II.    SI»IIECOII>K AC- 
TABLE OF   FAMILIES. 

Middle  tibise  always  with  two  apical  spurs 5 

Middle  tibi»  with  only  one  apical  spur  (occasionally  absent  in  some  males). 

Median  cell  in  hind  wings  not  twice  as  long  as  the  submedian,  the  latter  often 
the  longer;  front  wings  with  two  or  three  cubital  cells;  if  with  one 

only  the  head  transverse,  not  quadrate 2 

Median  cell  in  hind  wings  fully  twice  as  long  as  the  submedian;  front  wings 
with  only  one  cubital  cell,  very  rarely  with  an  indistinctly  defined 
areolet. 
Head  transverse,  the  temples  not  very  broad;  scutellum  margined,  the 
postscutellum  armed  with  a  spine,  thorn,  or  forked  process,  and 
with  squamse;  front  wings  with  the  first  discoidal  cell  obliterated, 
rarely  distinct,  most  frequently  confluent  with  the  second  discoidal 

cell Family  XV.  Oxybelidjs. 

Head  large,  quadrate  or  trapezoidal,  the  temples  very  broad;  scutellum 
normal,  the  postscutellum  unarmed,  without  squamse;  front  wings 
with  the  first  discoidal  cell  always  distinct,  separated  from  the 

second Family  XVI.  Crabronidje. 

2.  Abdomen  with  a  strong  constriction  between  the  first  and  second  segments;  eyes 

often  emarginate  within 4 

Abdomen  without  a  strong  constriction  between  the  first  and  second  segments; 
eyes  most  frequently  normal,  rarely  emarginate  within. 

Abdomen  sessile,  never  petiolate 3 

Abdomen  petiolate  or  subpetiolate;  cubitus  in  hind  wings  usually  origi- 
nating before  the  transverse  median  nervure,  more  rarely  intersti- 
tial or  originating  slightly  l>eyond  it;  transverse  median  nervure 
not  sinuate  <? -shaped;  ocelli  distinct;  labrum  most  frequently  hid- 
den, rarely  triangularly  exserted,  never  free. 

Family  XVII.  Pemphredonid^. 
Proc.  N.  M.  vol.  xxiii 13 
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3.  Labrain  large,  free,  well  developed,  and  triangularly  elongated,  much  longer  than 

wide;  cubitus  in  hind  wings  usually  originating  beyond  the  trans- 
verse median  nervure,  the  latter  sinuate  or  somewhat  ^r* -shaped; 
ocelli  aborted,  represented  by  cicatrices. 

Family  XVII 1.  Bbmbicida. 
Labrum  small,  not  free,  usually  completely  hidden  by  the  clypeus;  cubitus  in  hind 
wings  most  frequently  originating  beyond  the  transverse  median 
nervure,  the  latter  straight,  not  <r' -shaped;  mandibles  often  emargi- 
nate  on  under  side;  ocelli  distinct,  or  at  most  with  the  lateral  or 
hind  ocelli  aborted  or  wanting,  indicated  by  cicatrices;  front  wings 
with  a  distinct  stigma Family  XIX.  Larrid je. 

4.  Head  wider  than  the  thorax,  the  temples  not  narrow,  rather  broad;  eyes  most 

frequently  normal,  rarely  deeply  emargiuate  within,  although  often 
slightly  emarginate  within;  abdomen  most  frequently  sessile  or  sub- 
sessile,  rarely  petiolate  (Tachypus  Klug),  not  elongate,  ovate  or 
oblong-oval,  and  most  frequently  with  a  deep  constriction  between 
the  segments,  or  at  least  always  with  a  constriction  l>etween  the 
first  and  second;  front  wings  with  three  cubital  cells,  the  second 
often  petiolate,  the  second  and  third  each  receiving  a  recurrent 
nervure;  cubitus  in  hind  wings  variable,  inerstitial  or  nearly,  origi- 
nating far  beyond  the  transverse  median  nervure. 

Family  XX.  Philanthidje, 
Head  not  wider  than  the  thorax,  the  temples  very  narrow  or  flat;  eyes  always 
deeply  emarginate  within,  or  reuiform;  abdomen  elongate,  clavate, 
the  first  segment  elongate,  petioliform;  front  wings  with  one  or  two 
cubital  cells,  the  second,  however,  usually  more  or  less  indistinct  or 
subobsolete;  cubitus  in  hind  wings  originating  beyond  the  trans- 
verse median  nervure Family  XXI.  Trypox  YUDiK. 

6.  AMomen  without  a  constriction  between  the  first  and  second  segments;  interme- 
diate coxffi  not  contiguous 6 

Abdomen  with  a  more  or  less  distinct  constriction  between  the  first  and  second 
Begmenta,  the  first  segment  coarctate;  intermediate  coxae  contiguoos; 
mesostemal  suture  wanting Family  XXII.  Mellinidjk. 

6.  Mesostemum  produced  into  a  forked  process  posteriorly;  mesepist«rnum  not 

Heparated;  mesonotum  with  distinct  parapsidal  furrows 8 

Mesostenmm  normal,  not  produced  into  a  forked  process  posteriorly;  mesepis- 
temum  separated;  mesonotum  without  parapsidal  furrows,  or  at 
most  only  vaguely  defined. 

AMomen  distinctly  petiolated 7 

Abdomen  sessile  or  subsessile. 

Labrum  not  free,  entirely  covered  by  the  clypeus,  or  at  most  with  only  its 
apex  visible;  cubitus  in  hind  wings  originating  before  the  transverse 
median  nervure,  rarely  slightly  beyond  it,  the  latter  most  frequently 
straight,  rarely  sinuate  or  somewhat  <r* -shaped. 

Family  XXIII.  NvssoNiDiR. 
Labnim  free,  w^ell  developed,  subtrianguar  or  semicircular,  wider  tliau 
long;  cubitus  in  hind  wings  originating  usually  before  the  trans- 
verse median  nervure,   the  latter  strongly  sinuate  or  somewhat 
cT* -shaped;  ocelli  distinct Family  XXIV.  Stizid.e. 

7.  Clypeus  never  produced  posteriorly  between  the  antennae,  the  latter  inserted 

above  the  base  of  the  clypeus;  metathorax  most  frequently  rounded 
posteriorly,  very  rarely  with  acute  angles;  cubitus  in  hind  wings 
variable,  most  frequently  originating  beyond  the  transverse  median 
nervure,  more  rarely  rnterytitial Family  XXV.  Sphbcidjc 
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8.  Clypeos  posteriorly  usaally  carinate  or  produced  between  the  insertion  of  the 
antennae  so  that  its  basal  margin  is  beyond  a  line  drawn  from  their 
base;  anteriorly  it  is  often  rostriform  carinate,  or  at  least  more  or 
less  produced  medially;  metathorax  usually  long,  abruptly  truncate 
posteriorly  with  the  angles  acute  or  toothed,  although  sometimes 
the  angles  are  rounded;  pronotum  rather  long,  conically  produced. 

Family  XXVI.  Ampulicidjb. 

Siaperfamily  III.    VKSPOIDKA.. 
TABLB  OF  FAMILIES. 

Abdomen  either  seesile  or  petiolate,  with  the  first  ventral  segment  distinctly  sepa- 
rated from  the  second  by  a  more  or  less  deep  cangtriction  or  transverse 
furrow;  legs  most  frequently  fossorial 5 

Abdomen  either  sessile  or  petiolate,  but  the  second  ventral  segment  not  separated 
from  the  first  by  a  strong  constriction  or  transverse  furrow;  if  some- 
what constricted,  then  the  legs  are  not  fossorial  and  the  wings  are 
usually  folded  in  repose;  in  the  former  case  the  legs  may  be  either 
fossorial  or  simple. 
Posterior  legs  usually  short,  the  femora  rarely  reaching  to  or  at  least  extending 
much  beyond  the  middle  of  the  abdomen;  legs  most  frequently  not 

fossorial 2 

Posterior  legs  long,  the  femora  most  frequently  reaching  to  or  beyond  the  tip 
of  the  abdomen;  tibiee  in  female  most  frequently  serrate  or  spinous, 
more  rarely  entirely  smooth;  middle  tibi«  with  two  apical  spurs. 

Family  XXVII.  Pompilidje. 

2.  Wings  not  folded  in  repose;  female  sometimes  apterous 3 

Wings  folded  in  repose;  never  apterous. 

Claws  simple;  middle  tibise  with  two  apical  spurs;  sexes  three,  female, worker, 
male Family  XXVIII.  Vespidjb. 

Claws  with  one  or  more  teeth  beneath;  middle  tibiae  with  one  or  two  apical 
spurs;  sexes  two,  female  and  male Family  XXIX.  Eumxnidje. 

3.  Metathoracic  angles  usually  acutely  produced,  the  metanotum  posteriorly  con- 

cave; scutellum  large,  fiat,  convex,  conical,  or  spined;  if  the  meta- 
thoracic angles  are  rounded,  which  occurs  rarely,  the  abdomen  has 
only  from  3  to  5  visible  segments. 

Abdomen  normal,  with  at  least  6  distinct  segments,  the  venter  flat;  antennae 
usually  strongly  clavate,  in  female  knobbed  at  apex;  scutellum  very 
large,  flat;  species  not  metallic;  antennae  never  more  than  12-jointed. 

Family  XXX.  Masaridjs. 

Abdomen  abnormal,  with  from  3  to  5  visible  segments,  the  terminal  segments 
most  frequently  retractile,  telescopic-like,  the  venter  concave  or  flat; 
species  metallic;  antennae  most  frequently  filiform,  inserted  close 
to  the  anterior  border  of  the  head,  13-jointed;  scutellum  convex, 

conical,  or  spined,  rarely  flat Family  XXXI.  CnRYsiDiDiE. 

Metathoracic  angles  rarely  toothed  or  acutely  produced,  the  metanotum  poste- 
riorly squarely  truncate  or  rounded,  not  concave;  scutellum  normal, 
or  in  some  wingless  females  entirely  absent;  antennae  filiform  or 
subclavate,  rarely  fiabellate  in  some  males;  abdomen  always  with 
more  than  5  dorsal  segments. 

Hind  wings  wUh  a  distinct  venation,  and  always  without  anal  lobes;  females 
never  apterous 4 
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Hind  wings  without  a  distinct  venation,  and  always  with  an  anal  lobe;  females 
often  apterous;  middle  tibise  with  two  apical  spurs;  antennae,  10-  to 
26-jointed Family  XXXII.  Bbthylidjb. 

4.  Trochanters  2-jointed;  middle  tibiae  with  two  apical  spurs;  eyes  normal,  not  emar- 

ginate  within;  antennae  long,  filiform,  15-jointed  or  more,  similar 

in  both  sexes Family  XXXIII.  Trigonalioa. 

Trochanters  1-jointed;  middle  tibiae  with  one  apical  spur;  eyes  reniform  or  emar- 
ginate  within;  antennae  in  female  12-jointed,  in  male  13-jointed. 

Family  XXXIV.  Sapygida 

5.  Middle  coxae  contiguous  or  nearly 7 

Middle  coxae  distant,  usually  widely  separated 6 

6.  Stigma  in  the  front  wings  not  well  developed,  at  the  most  only  slightly  developed, 

either  very  small  or  linear;  eyes  most  frequently  emaiginate  within; 
middle  tibiae  with  two  apical  spurs. 
Pygidium  in  male  deeply  emarginate  at  apex,  the  hypopygium  terminating  in 
a  sharp  thorn  or  aculeus,  which  curves  upward  and  rests  in  the 
emaigination  of  the  pygidium;  claws  cleft 

Family  XXXV.  Myzinid^ 
Pygidium  in  male  entire,  or  at  most  with  only  a  slight  sinus,  the  hypopygium 
terminating  in  three  spines;  claws  simple. 

Family  XXXVI.  SooLirojt. 
Stigma  in  front  wings  well  developed,  ovate  or  subovate;  eyes  entire,  never  emar- 
ginate within;  pygidium  in  male  entire,  the  hypopygium  terminar 
ting  in  a  sharp  aculeus,  which  curves  upward. 

Family  XXXVII.  Tiphiida. 

7.  Females  always  apterous,  and  frequently,  but  not  always,  without  ocelli;  eyes 

variable 9 

Females  always  winged,  with  ocelli;   eyes  lai^,  always  extending  to  base  of 
mandibles 8 

8.  Abdomen  sessile  or  subsessile,  and  often  with  a  more  or  less  distinct  constriction 

between  dorsal  segments  1  and  2;  front  wings  with  the  stigma  well 
developed,  the  marginal  cell  usually  attaining  the  costa  at  apex 
(rarely  rounded  or  truncate  at  apex,  with  a  slight  space  between 
CosHa  and  allies);  hind  wings  usually  without  an  anal  lobe,  the 
cubitus  either  interstitial  or  originating  beyond  the  transverse 
median  nervure,  very  rarely  originating  before  it;  tibial  spurs  1,  2, 
2:  tarsal  joints  normal;  eyes  entire;  ocelli  normal;  hypopygium 
entire,  not  ending  in  a  spine  or  an  aculeus. 

Family  XXXVIII.  CJosilida 
Abdomen  longly  petiolate;  front  wings  with  the  stigma  small,  not  well  developed, 
the  second  recurrent  nervure  subobsolete;  hind  wings  bilobed,  the 
cubitus  originating  far  beyond  the  transverse  median  nervure;  tibial 
spurs  very  long,  straight;  tarsal  joints  2-3  in  female  dilated,  deeply 
excised  or  lobed,  and  filled  with  a  membrane  between  the  Hbes; 
eyes  emarginate  within;  ocelli  very  laige;  antennae  very  long,  fili- 
form, the  joints  with  a  bristle-like  spine  at  apex. 

Family  XXXIX.  RHOFALoeoMiDJS. 

9.  Middle  tibiae  with  two  apical  spurs,  rarely  with  one  only,  or  none  in  some  males. 

Middle  coxae  usually  slightly  separated  by  a  triangular  or  bilobed  projection 
of  the  mesoetemum;  females  with  the  thorax  divided  into  three 
parts,  the  pygidium  usually  subcompressed  or  other^nse  formed, 
usually  abnormal;  hyi>opygium  in  male  most  frequently  armed. 

Family  XL.  Thynnid^. 
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Middle  coxre  contiguous,  not  wparat^Nl  by  a  triangular  or  bilol)ed  projec- 
tion of  the  mesoBternum,  the  latter  being  squarely  truncate  at  apes. 

Thorax  in  the  female  divided  into  two  parts;  pygidiuin  normal;  hypopy- 
gium  in  male  produced  into  a  sharp  aculeus,  which  cun^es  upward 
(very  rarely  simple,  unarmed);  hind  wings  with  a  distinct  anal 
lobe,  the  cubitus  originating  from  the  apex  of  the  submedian  cell, 
interstitial  with  the  transverse  median  nervure,  or  rarely  originat- 
ing beyond  it Family  XLI.  Myrmosid^.. 

Thorax  in  female  undivided,  all  the  parts  being  closely  united  or 
soldered  together,  and  vrUhaut  visible  sutures  between;  pygidium 
normal;  hypopygium  in  male  simple,  unarmed,  but  the  genital 
plate  ia  armed  with  two  slender,  straight  spines,  which  project  more 
or  less  distinctly  from  the  tip  of  the  abdomen;  hind  wings  %mihout 
an  anal  lobe,  the  cubitus  originating  far  before  the  transverse  median 
ner\^ure Family  XLII.  Mutillidje. 

Superfamily  lA^.    mORMICOIDKA. 

TABLK   OF    FAMILIES. 

Abdomen  with  the  petiole  composed  of  a  single  joint  or  node,  never  with  a  con- 
striction between  s^ments  2  and  3 4 

Abdomen  with  the  petiole  composed  of  two  joints,  nodes,  or  scales,  or  if  with  one, 
with  a  strong  constriction  between  segments  2  and  3.  Females  and 
workers  with  the  sting  well  developed;  orifice  of  the  cloaca  slit  or 
cleft 

Middle  and  posterior  tibiae  tpith  apical  spurs 2 

Middle  and  posterior  tibiae  iM/A/Mi/ apical  spurs 3 

2.  Males  without  oerci;  subgenital  plate  semicircularly  emaiginate,  ending  in  two 

prongs;  genital  organs  wholly  retractile;  frontal  carinae  close  to- 
gether, nearly  vertical,  not  at  all  covering  the  baae  of  the  antennae. 

Family  XLIII.  Dorylidje. 
Males  with  oerci;  subgenital  plate  never  ending  in  two  prongs;  genital  organs, 
except  in  a  single  case,  not  wholly  retractile;  frontal  cArinte  most 
frequently  remote;  if  close,  they  are  usually  dilated  anteriorly  in  an 
oblique  or  horizontal  lamina,  and  cover  in  part  the  insertion  of  the 
antennae. 
Petiole  1- jointed,  but  there  is  always  a  constriction  between  segments  2  and  3; 

pupae  covered  with  a  cocoon Family  XLIV.  Ponkrid^.. 

Petiole  with  2  joints  or  nodes;  pupae  naked,  without  a  cocoon. 

Family  XLV.  MYRMiciDiE. 

3.  >Iale  genital  oi^gans  prominent;  clypeus  viewed  from  in  front  triangular,  subtrian- 

gular,  or  semicircular,  and  always  prolonged  posteriorly  between 
antennae.     (Leaf-cutting  ants;  all  fungus  growers.) 

Family  XLVI.  CRYProcERiDiE. 

4.  Mandiblefi  linear,  parallel,  articulated  at  or  near  the  middle  of  the  anterior  mar- 

gin of  the  head,  in  male  very  small  or  rudimentary;  eyes  in  males 
very  large,  occupying  most  of  the  sides  of  the  head;  front  wings  with 
three  cubital  cells;  females  and  workers  with  the  sting  well  devel- 
oped; orifice  of  cloaca  slit  or  cleft 

Family  XL VII.  ODONTOMAcnioiE. 
Mandibles  articulated  normally  toward  the  anterior  lateral  angles  of  the  head, 
never  linear,  parallel,  nor  very  small;  rudimentary  in  males;  eyes 
not  especially  large. 
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Male  genital  organs  not  retractile,  rarely  very  large,  except  in  Liometopum; 
workers  and  females  with  a  rudimentary  sting;  orifice  of  cloaca 
slit  or  cleft;  pupee  without  cocoons. 

Family  XLVIII.  Dolichoderida. 

Male  genital  organs  most  frequently  exserted,  the  hypopygium  obtusely  tri- 
angular or  rounded  at  apex;  workers  and  females  without  a  sting; 
orifice  of  cloaca  round,  terminal,  surrounded  with  a  fringe  of  haira; 
pupse  usually  covered  with  a  cocoon,.. Family  XLIX.  Formicidjc. 

Superfkmily  V.  PROCTOTRYI^OIDJffi-A.. 

TABLE  OP   PAMILIEB. 

Trochanters  distinctly  2-jointed 2 

Trochanters  1 -jointed. 

Antennae  14-jointed,  inserted  on  the  middle  of  the  face;  front  wings  with  a 
lanceolate  stigma,  the  marginal  cell  long,  opeh  at  apex;  maxillary 
palpi  5-,  labial  palpi  3-jointed;  female  abdomen  very  greatly  length- 
ened, slender  and  cylindrical,  about  five  times  the  length  of  the 
head  and  thorax  united,  composed  of  6  s^ments;  male  abdomen 
clavate Family  L.  Pelrcinidje. 

2.  Antennae  inserted  at  the  clypeus 6 

Antennae  inserted  on  the  middle  of  the  face,  often  on  a  frontal  prominence. 

Wingless  forms 4 

Winged. 

Front  wings  with  the  marginal  vein  linear,  never  stigmated 3 

Front  wings  with  the  marginal  vein  stigmated,  or  with  a  distinct  stigma. 
Mandibles  dentate;  antennae  14-15  jointed;  claws  simple  or  pectinate; 
hind  wings  witk  a  more  or  less  distinct  venation. 

Family  LI.  Helohid^ 
Mandibles  edentate;  antennae  13-jointed,  with  a  ring  joint;  claws  sim- 
ple; hind  wings  wUhoul  a  distinct  venation. 

Family  LII.  Proctotbypidje. 

3.  Front  wings  with  a  distinct  basal  cell  and  usually  with  a  marginal  cell  often  closed, 

never  entirely  wanting,  although  often  incomplete;    hind  wings 
always  with  a  basal  cell;   antennae   14-15-jointed;    labial    palpi 

3-jointed Family  LIII.  Belytio^s. 

Front  wings  rarely  with  a  distinct  basal  cell,  the  median  vein  most  frequently 
obsolete  or  subobsolete,  the  marginal  cell  never  complete,  usually 
entirely  wanting;  hind  wings  always  without  a  basal  cell;  antennae 
12, 13,  or  14  jointed;  labial  palpi  2-jointed. 

Family  LIV.  Diapriidjs. 

4.  Mandibles  edentate Family  LII.  Proctotrypida 

Mandibles  dentate. 

Labial  palpi  3-jointed Family  LIII.  Belytidje. 

Labial  palpi  2-jointed Family  LIV.  Diapriidje. 

5.  Wingless  forms 7 

Winged. 

Abdomen  acute  or  margined  along  the  sides,  sessile  or  subeessile 6 

Abdomen  rounded  at  sides,  never  acute  or  margined,  sessile  or  subsessile; 
front  tibiae  with  the  apical  spur  strongly  forked;  antennae  in  female 
10-11  jointed,  in  male  11-jointed;  front  wings  always  without  a  post- 
marginal  vein,  the  stigmal  vein  or  radius  usually  long,  the  marginal 
vein  either  linear  or  stigmated Family  LV.  Obraphronidje. 
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6.  Front  wings  most  frequently  with  marginal  and  stigmal  veins;  antennae  usually 

12-jointed  in  both  sexes,  but  sometimes  in  female  11-jointed,  or 
7-iointed  when  the  club  joints  coalesce  .  .Family  LVI.  ScELioNiOiE. 
Front  wings  always  without  marginal  and  stigmal  veins,  and  most  frequently  vein- 
less,  at  the  most  with  only  the  submarginal  or  subcostal  vein  pres- 
ent, which  is  sometimes  clavate  or  stigmated  at  apex;  antennoe 
never  more  than  10-jointed,  usually  with  the  same  number  of  joints 
in  both  sexes  (rarely  only  8  or  9  jointed). 

Family  LVII.  Platyga8tbru)a. 

7.  Abdomen  never  acute  or  margined  along  the  sides;  anterior  tibise  with  the  apical 

spur  strongly  forked Family  LV.  Cbraphronidje. 

Abdomen  with  the  sides  acute  or  margined ;  anterior  tibiae  with  one  apical  spur. 
Antennae  12-jointed  or  if  with  a  solid  club,  7-jointed;  labial  palpi  2-jointed. 

Family  LVI.  Scelionid^. 
Antemue  10-jointed  (rarely  leas) ;  labial  palpi  1 -jointed. 

Family  LVII.  Platygastkrid^ 

Superfamily  VI.    CYl^^IFOIIDEA- 
TABL£  OF   FAMILIES. 

Abdominal  tergites  meeting  along  the  venter  and  entirely  inclosing  or  concealing 
the  stemites,  at  most  with  only  a  part  of  the  hypopygium  exposed. 

Family  LVII  I.  FiarriDiE. 

Abdominal  tergites  not  meeting  along  the  venter;  all  or  nearly  all  the  stemites 
visible Family  LIX.  C\hipidm. 

Family  LVIII.  FIGITID.E. 

TABLE  OF  SUBFAMILIBB. 

Abdomen  short,  globose  or  subglobose,  the  second  s^ment  the  longest 3 

Abdomen  ovate,  compressed  or  subcompressed,  often  longly  petiolated,  the  apex 
usually  pointed. 

Scutellum  cupuliform,  i.  e.,  with  a  cup-like  elevation  on  its  disk 2 

Scutellum  not  cupuliform,  of  ordinary  shape  or  grooved,  spined,  or  cone- 
shaped,  and  usually  foveate  at  base. 
Abdomen  sessile  or  subsessile  or  with  a  short  petiole,  the  second  segment 
shorter  than  the  third. 
Second  abdominal  segment  not  prolonged  dorsally,  as  seen  from  the 

side,  not  tongue-shaped Subfamily  I.  figitin^. 

Second  abdominal  segment  prolonged  dorsally,  as  seen  from  the  side, 

tongue-shaped Subfamily  II.  onychiin^. 

Abdomen  longly  petiolated,  the  second  segment  usually  somewhat  longer 
than  the  third. 
Petiole  attached  to  the  metathorax  normally,  between  the  hind  coxse; 
fourth  segment  not  longer  than  either  the  second  or  the  third. 

Subfamily  III.  anacharin.b. 
Petiole  attached  to  the  metathorax  far  above  the  hind  coxae;  fourth 
segment  much  longer  than  either  the  second  or  the  third. 

Subfamily  IV.  lioiterin^. 

2.  Second  abdominal  segment  always  the  longest  and  usually  occupying  most  of  the 

surface  of  abdomen;  hind  tibi%  with  two  apical  spurs. 

Subfamily  V.  euccelin^. 

3.  Scuteliom  rounded,  smooth,  convex;  hind  tibiae  with  only  one  apical  spur. 

Subfamily  VI.  allotriin.b. 
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Family  LIX.  CYNIPIDiE. 

TABLE   OP  8UBFAMILIBS. 

Basal  joint  of  hind  tarsi  at  least  twice  as  long  as  all  the  others  unit«d;  joints  2  to  4 
scarcely  longer  than  wide,  the  second  with  a  long-spined  process 
outwardly 2 

Basal  joint  of  hind  tarsi  usually  shorter  than  joints  2  to  5  united,  or  never  much 
longer;  alxlomen  not  or  very  little  longer  than  the  head  and  thorax 
united. 
Second  and  third  abdominal  segments  in  female  closely  united  and  occupjdng 
the  whole  or  nearly  the  whole  surface  of  the  abdomen,  very  rarely 
showing  an  indistinct  dividing  suture  between;  if  the  suture  is  pres- 
ent, it  is  very  oblique  and  the  segment  dorsally  is  fully  two-thirds 
the  length  of  the  abdomen;  male  sometimes  with  the  second  and 
third  abdominal  segments  subequal,  but  these  segments  occupy 
most  of  the  surface  of  abdomen;  venter  more  or  less  completely 

covered  basally Subfamily  I.  syneroin.£. 

Second  and  third  abdominal  segments,  in  female  and  male,  well  separated  and 
rarely  occupying  much  more  than  half  the  whole  surface  of  abdo- 
men; segment  3  in  male  never  longer  than  half  the  length  of  the 
first  dorsally,  the  second  segment  being  usually  as  long  as  all  the 
following  segments  united;  venter  always  visible. 

Subfamily  11.  cynipinje. 

2.  Abdomen  very  strongly  compressed,  cultriform,  and  much  longer  than  the  head 

and  thorax  united,  the  four  or  five  basal  segments  nearly  of  an 
equal  length Subfamily  III.  iBALiiNis. 

Superlaxnily  VII.    CH-AJCCUDOIDISA. 

TABLE  OF   FAMILIES. 

Hind  wings  exceedingly  narrow,  linear,  peduncle  at  base;  ovipositor  issuing  from 
beneath  just  anterior  to  tip  of  abdomen;  antennae  without  a  ring- 
joint,  the  scape  rather  small,  short,  compressed 12 

Hind  w^ings  never  very  narrow,  nor  linear,  not  pedunculate  at  base;  ovipositor 
issuing  far  anterior  to  the  tip  of  abdomen;  antennse  elbowed,  with 
1, 2,  or  3  ring-joints,  very  rarely  without,  the  scape  large  and  rather 
long. 
Axillae  triangularly  pro<luced  or  advanced  forward  into  the  basal  region  of 
the  scapulae,  their  base  or  anterior  margin  cm  or  in  advance  of  an 
imaginary  line  drawn  from  tegula  to  tegula;  anterior  tibial  spur 
most  frequently  small  or  weak;  tarsi  3-4-jointed,  rarely  5-jointed  or 

heteromerous 10 

Axillae  normal,  or  at  least  never  produced  forward  into  the  basal  region  of 
the  8<!apulae,  their  base  or  anterior  margin  straight  and  always  back 
of  an  imaginary  line  drawn  from  tegula  to  tegula;  anterior  tibial 
spur  large  and  strong;  tarsi  5-jointed  (rarely  4-jointed,  or  3  or  4 
jointed  in  some  wingless  males) 3 

3.  Head  in  female  oblong,  with  a  deep,  broad  longitudinal  furrow  above,  the  occip- 

ital margin  superiorly,  usually  with  a  small  recurved  tubercle  or 
spine  at  its  middle;  mandibles  or  palpi  most  frequently  furnished 
with  saw-like  appendages;  anterior  and  posterior  legs  very  stout, 
their  tibiae  very  much  shorter  than  their  femora,  the  middle  legs 
very  slender,  sometimes  aborted;   hypopygium  very   prominent, 
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acute, cultriform  or  lanceolate ;  oviix)sit<>r  long:,  prominently  exserted ; 
male  always  apterous,  the  hea«i  anteriorly  with  a  deep  triangular 
fovea,  in  which  are  placed  the  short  3-9-jointed  antennae;  the  abdo- 
men in  the  male  is  always  long  and  tubular,  thickened  at  base. 

Family  LX.  Agaonid.e. 
Head  rarely  oblong  and  quite  differently  formed,  never  wdth  a  dee]>  broad  longi- 
tudinal furrow  above,  most  frequently  transverse,  or  subquadrate, 
the  occipital  margin  never  with  a  small  rpcur\'ed  spine;  mandibles 
and  palpi  without  saw-like  appendages;  middle  legs  not  especially 
slender,  the  anterior  and  posterior  legs  are  often  stout,  but  their 
tibiie  are  always  longer,  at  least  never  shorter,  than  their  femora; 
hypopygium  rarely  very  prominent;  male  most  frequently  winged, 
rarely  apteroas;  in  the  latter  case  the  abdomen  is  normal,  not  long 
and  tubular. 

Mesopleura  large,  entire,  without  a  femoral  furrow,  except  occasionally  in 
some  males,  the  mesepistemum  large,  triangular,  not  extending  to 
base  of  front  coxre;  middle  tibial  spur  saltatorial,  most  frequently 
long  and  stout,  or  dilated  at  base 8 

Mesopleura  always  with  a  femoral  furrow  or  impression,  the  mesepistemum 
variable,  rarely  large,  except  in  the  Cleonymidiej  most  frequently 
small,  wedge-shaped,  or  linear  and  extending  to  base  of  front  coxae; 
if  large  and  triangular,  either  the  anterior  or  jK)sterior  femora  are 
much  swollen;  middle  tibial  spur  not  saltatorial,  usually  short  or 
weak,  never  very  stout. 
Hind  tibiae  with  2  apical  spurs,  rarely  with  1  only;  in  the  latter  case  the 
radius  terminates  in  a  large,  rounded  stigma,  the  ovipositor  very 

long 4 

Hind  tibiae  with  1  apical  spur;  ovipositor  rarely  long,  if  long  the  stigma  is 

small ; 9 

4.  Mandibles  falcate,  usually  with  1  or  2  teeth  within;  thorax  most  frequently  very 
gibbous,  the  scutellum  usually  very  large,  often  abnormally  devel- 
oped, elevated  and  produced  posteriorly,  the  axillae  connate,  not 
distinctly   separated  from  the  surrounding  surfa^«  and  broadly 

united  along  their  inner  margins 6 

Mandibles  usually  3-4  dentate  at  apex;  rarely  falcate,  with  1  or  2  teeth  within; 
thorax  not  or  very  slightly  gibboas,  the  axillae  distinctly  separate, 
their  inner  margins  most  frequently  widely  separated,  very  rarely 
touching. 

Hind  coxffi  rarely  much  larger  than  the  anterior  coxae,  most  frequently  smaller 
or  equal;  if  much  larger,  the  pronotum  is  elongate,  mesepistemiun 
large,  the  hind  legs  very  long,  the  postmarginal  vein  very  long; 
ovipositor  very  rarely  prominent 5 

Hind  coxae  very  large  and  long,  usually  ^ve  or  six  times  larger  than  the 
anterior  coxae. 
Hind  coxae  subtriquetrous,  or  at  least  compressed  into  a  sharp  ridge  above; 
hind  femora  never  very  much  swollen,  and  most  frequently  simple, 
rarely  with  one  large  tooth  or  denticulate  beneath;  abdomen  most 
frequently  subcompressed  (more  rarely  depressed),  with  a  long 
ovipositor;  if  without  an  exserted  ovipositor,  the  abdomen  is  con- 
ical or  conic-ovate  with  a  peculiar  sculpture,  the  radius  (stigmal 
vein)  usually  very  short,  the  hind  tibiae  at  apex  normal. 

Family  LXI.  ToRYMiniE. 

Hind  coxae  usually  ver>^  long  and  subcylindrical,  rarely  triquetrous;  hind 

femora  always  much  swollen  and  most  frequently  armed  with  teeth 
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beneath  or  finely  serrated,  rarely  without  teeth ;  abdomen  of  vari- 
ous shapes,  most  frequently  conical  or  conic-ovat«,  more  rarely 
globose,  or  oblong  oval,  the  ovipositor  very  rarely  prominent; 
radius  variable,  rarely  very  short;  hind  tibiee  strongly  curved  and 
obliquely  truncately  protluced  at  apex,  so  that  the  tarsi  seem  to  be 
attached  a  little  l^efore  tips Family  LXII.  Ohalcididj^ 

5.  Pronotnm  rarely  transverse-quadrate,  conical  or  conically  produced  anteriorly, 

or  very  short,  transverse,  and  very  much  narrowed  medially,  rarely 

as  wide  as  the  mesonotum 7 

Pronotuin  large  quadrate  or  transverse  quadrate,  never  very  short,  if  somewhat 
shortened  always  as  wide  as  the  mesonotum. 

Pronotum  quadrate  or  subquadrate;  abdomen  in  female  not  triangulated, 
globose,  ovate,  conic-ovate,  or  lanceolate  and  compressed  or  sub- 
compreased,  the  hypopygium  most  frequently  prominent  plowshare 
shaped;  second  dorsal  segment  never  very  lai^e;  mandibles  not 
strong,  most  frequent  4-dentate. . . . . .Family  LXIII.  Eurytomidje. 

Pronotum  shorter,  more  transverse,  and  as  wide  as  the  mesonotum;  abdo- 
men in  female  most  frequently  triangulated,  or  globose,  the  second 
and  third  segments  occupying  most  of  the  dorsal  surface,  the  fol- 
lowing very  short  and  more  or  less  retracted  within  the  third; 
hypopygium  not  prominent;  mandibles  2  or  3  dentate  at  apex. 

Family  LXIV.  Perilaji  pida. 

6.  Second  abdominal  segment  very  lai^ge  and  most  frequently  inclosing  the  follow- 

ing; coxse  not  large,  subglobose,  nearly  equal;  all  legs  very  slender; 
radius  scarcely  developed,  its  stigma  sessile  or  subseasile. 

Family  LXV.  Eucharid^s. 

7.  Mesepisternum  not  lai^,  triangular;  anterior  femora  never  much  swollen,  the 

posterior  femora  also  normal  or  only  slightly  swollen;  maiiginal 
vein  in  hind  wings  usually  long,  the  costal  cell  not  reaching  to  the 
booklets  or  spinulae  and  most  frequently  very  narrow;  radius  well 

developed Family  LX VI.  Miscooasteridje. 

Mesepisternum  large,  triangular;  either  the  anterior  or  the  posterior  femora  are 
much  swollen  and  sometimes  toothed,  or  both  are  swollen  with  the 
hind  femora  toothed;  if  with  slender  l^s,  the  hind  legs  are  very 
long,  their  coxse  long,  cylindrical,  while  the  radius  (stigmal  vein) 
in  front  wings  is  very  short,  with  the  postmarginal  vein  very  long, 
extending  to  the  apex  of  the  wing  {Pdecinella  Westwood). 

Family  LXVII.  Clbonymidje. 

8.  Mesonotum  either  depressed,  with  more  or  less  distinct  parapsidal  furrows,  the 

scapulse  longitudinally  ridged,  or  convex  or  subconvex,  entirely 
without  furrows,  rarely  convex  with  distinct  furrows;  axillae  most 
frequently  meeting  at  inner  basal  angles,  rarely  very  widely  sepa- 
rated   Family  LX  VIII.  Encyrtidjk. 

9.  Mesonotum  subconvex  with  incomplete  or  complete  parapsidal  furrows;  hind 

coxse  rarely  much  lai^er  than  the  front  coxse;  axillae  separated,  not 
meeting  at  inner  basal  angles;  mesepisternum  usually  small,  wedge- 
shaped,  or  triangular;  hind  wings  with  a  long  marginal  vein;  man- 
dibles usually  stout,  3  or  4  dentate  at  apex. 

Family  LXIX.  Ptbromalidje. 

10.  Ilind  coxse  normal;  mesopleura  impressed 11 

Hind  coxse  abnormally  large  and  dilated,  their  femora  flat  or  compressed;  tarsi 
very  long;  mesopleura  entire,  not  impressed;  marginal  vein  in  front 
wings  most  frequently  extraordinarily  lengthened,  the  radius  very 
short,  scarcely  dilated;  mesonotum  without  furrows. 

Family  LXX.  Elasmidib. 
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11.  Tarsi  4--5  jointed,  rarely  heteromeroos;  anterior  wings  not  short  and  broad,  with 

the  pubescence  normal;  marginal  and  radial  veins  normal;  i)OBt- 
maiiginal  vein  often  wanting;  mesonotum  with  complete  or  incom- 
plete furrows Family  LXXI.  Eulophidac. 

Tarsi  3  jointed;  anterior  wings  short  and  broad,  broadly  rounded  at  apex  with 
the  pubescences  most  frequently  arranged  in  rows,  more  rarely  nor- 
mally pubescent;  marginal  and  radial  veins  united  in  the  form  of  a 
strongly  curved  line  n Family  LXXII.  TRicHooRAMMiDiB. 

12.  Pronotum  usually  laiige,  rounded,  or  conically  produced  anteriorly;  wings  always 

with  a  long  marginal  fringe,  nearly  veinless  and  always  without  a 
radius  (stigmal  vein),  the  marginal  vein  most  frequently  reduced  to 
a  mere  dot;  antennte  in  female  most  frequently  terminating  in  a 
distinct  fusiform  or  egg-shaped  solid  club,  more  rarely  with  a 
2-jointed  club;  tarsi  4-5  jointed Family  LXXIII.  Mymabidjc 

Superfkmily  VIII.    ICHCNKUMONOIDKA. 

TABLE  OF  FAMILIES    (sCO  p.  5). 

Family  LXXIV.  Evaniid^. 
Family  LXXV.  AGRiOTYPiDiS. 
Family  LXXV  I.  IcHNSUMONiDiir^ 
Family  LXXVII.  Alysiid^. 
Family  LXXVIII.  Braconidjr. 
Family  LXXIX.  Stbphanid^. 

Suborder  11.     PHYT0PHA6A. 

Siaperfeinily  IX.    SIRICOIDEA.. 

TABLE  OF  FA  If  I  LIES. 

Metathorax  fissured  in  the  middle  at  apex 2 

Metathorax  not  fissured. 

Vertex  tuberculate;  antennse  inserted  below  the  clypeusand  eyes;  front  wings 
with  two  submarginal  cells;  abdomen  cylindrical  or  depressed;  ovi- 
positor not  exserted Family  LXXX.  ORYssiDiE. 

2.  Middle  lobe  of  mesonotum  attaining  the  scutellum  and  separated  from  it  by  a 
transverse  line;  abdomen  cylindrical  or  depressed. 
Prothorax  large,  subquadrate;  costal  cell  of  front  wings  not  divided  by  a 
transverse  nervure;  tip  of  abdomen  ending  in  a  triangular  or  lance- 
olate process Family  LXXXI.  Siricid^, 

Prothorax  conical;  costal  cell  of  front  wings  divided  by  a  transverse  nervure; 

abdomen  at  tip  normal Family  LXXXII.  Xiphydriid^. 

Middle  lobe  of  mesonotum  not  attaining  the  scutellum;  abdomen  more  or  less 
compressed Family  LXXXIII.   Cephidjb. 

Superfhixiily  X.    TKN'TIIRKI>IN"OII>EA. 

TABLE  OF  FAMILIES. 

Prothorax  emarginate  behind;  middle  lobe  of  mesonotum  much  longer  than 
broad,  not  separated  from  the  scutellum  by  a  deep  fovea;  costal 
vein  usually  strongly  thickened  or  clavate  toward  apex;  costal  cell 
toiihout  an  intercostal  vein;  scape  of  antennae  very  short  or  globose.  2 
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Prothorax  Bubtnincate  behind;  middle  lobe  of  mesonotum  not  much  longer  than 
broad,  and  separated  from  the  scutellum  by  a  deep  fovea;  costal 
nervure  towani  apex  neither  thickened  nor  clavate,  the  cubitus 
originating  from  the  basal  nervure;  costal  cell  usually  wUh  an 
intercostal  vein,  rarely  without  {MegalodmUinx);  scape  of  antenna; 
long  or  rather  long. 

Head  transverse,  the  temples  not  very  broad;  third  joint  of  antennae  very 
long,  three  or  four  times  longer  than  the  long  scape;  abdomen 
subdepressed,  the  ovipositor  more  or  less  exserted. 

Family  LXXXIV.  Xyelida 

Head  quadrate,  the  temples  very  broad,  third  joint  of  anterniss  rarely  much 
longer  than  the  scape;  abdomen  much  depressed,  the  ovipositor 
hidden Family  LXXXV.  Lydida 

2.  Basal  nervure  in  front  wings  usually  uniting  with  the  subcostal  vein  far  from  the 

origin  of  the  cubitus;  basal  plates  of  first  abdominal  segment  usually 
closely  united,  rarely  showing  a  slight  median  emargination  at  apex; 
if  deeply  emarginate,  the  sides  of  the  abdomen  acutely  margined, 

while  the  antennae  are  clavate 7 

Basal  nervure  in  front  wings  usually  uniting  with  the  base  of  the  cubitus  or  with 
the  subcostal  very  near  its  base;  basal  plates  of  first  abdominal 
B^ment  most  frequently  not  united,  medially  slit  or  with  a  wedge- 
shaped  or  broadly  triangular  emaigination,  sides  of  abdomen 
rounded,  never  acutely  margined. 

Front  wings  with  two  cubital  cells 6 

Front  wings  with  one  cubital  cell 3 

3.  Front  wings  without  a  lanceolate  cell 6 

Front  wings  with  a  lanceolate  cell. 

Antenme  9  to  25  jointed 4 

Antennae  3-jointed. 

Hind  wings  with  an  anal  cell;  tibise  usually  with  lateral  spurs;  antennae 
in  female  with  the  third  joint  very  long,  subclavate  or  filiform, 
densely  hairy,  in  male  most  frequently  forked. 

Family  LXXXVI.  Hylotomida 

4.  Hind  wings  with  an  anal  cell;  female  antennae  usually  serrate  or  subserrate,  male 

antennae  ramose  or  biramose Family  LXXXVII.  Lophyridje. 

Hind  wings  without  an  anal  cell;  female  antennae  most  frequently  subclavate  or 
filiform,  male  antennae  usually  ramose  or  filiform. 

Family  LXXXVIII.  Perreyiidje. 

5.  Hind  wings  without  an  anal  cell;  antennae  6  to  25  jointed,  in  female  clavate  or 

subclavate,  more  rarely  filiform,  in  male  ramose  or  simple,  filiform, 
multiarticulate Family  LXXXIX.  Pterygophorida. 

6.  Body  rather  short,  oviform,  the  abdomen  not  long;  scape  small,  scarcely  longer 

than  thick,  not  or  only  a  little  lar^r  than  the  pedicel  (exoept  in 
the  BlaftticotomiTUBf  which  has,  however,  only  4-jointed  antennae); 
antennae  4  to  15  jointed;  head,  seen  from  above,  not  quadrate,  the 
occiput  more  deeply  concave,  the  temples  not  so  broad,  more 
romided  behind,  while  there  is  no  distinct  furrow  or  depression 
between  the  antennae  and  eyes,  or  so  slight  as  to  be  scarcely  notice- 
able  Family  XC.  Selandriidje. 

Body  elongate,  the  alxlomen  usually  long,  narrow,  and  subcylindrical;  scape 
rather  large,  usually  thrice  as  long  as  thick,  or  about  four  times 
larger  than  the  pedicel;  antenme  O-jointed;  head,  seen  from  above, 
quadrate,  the  temples  very  broad  and  with  a  furrow,  channel,  or 
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depreaeion  on  each  side  of  the  antennae,  Ix^twecui  them  and  the 
eyes,  which  extends  upward  and  posteriorly  on  the  vertex. 

Family  XCIII.  Tenthredinid^  (l>art) 
(=Subfamily  strong YuxsAerrFRiNiK). 

7-  Front  wings  with  two  cubital  cells 8 

Front  wings  with  one  cubital  cell;  second  submarginal  cell  ret^eiving  two  n»cur- 
rent  nervures;  lanceolate  cell  contracted  near  the  middle  and  ctlosed 
at  base,  or  petiolate;  antennse  9-jointed. .  -Family  XCI.  Nematidje. 

8.  Abdomen  acutely  margined  at  sides;  antenme  clavate,  5  to  8  jointed 9 

Abdomen  not  nuugined  at  sides;  antennse  not  clavate,  8  to  9  jointed;  front  wings 
with  three  or  four  cubital  cells. 
Front  wings  with  four  cubital  cells,  the  second  usually  receiving  both  recur- 
rent nervures  or  the  second  recurrent  is  interstitial  with  the  second 
transverse  cubitus,  very  rarely  joining  the  base  of  the  third  sub- 
maiginal  cell;  if  with  only  three  cubital  cells  the  first  transverse 
cubitus  is  wanting;  abdomen  short,  oviform. 

Family  XCIl.  Dineurid^. 

Front  wings  with  four  cubital  cells,  the  second  and  thinl  each  receiving  a 

recurrent  nervure;  if  with  three  submarginal  cells,  either  the  first 

or  the  second  transverse  cubitus  is  wanting;  abdomen  elongate, 

Bubcylindrical Family  XCIII.  TENTHREDiNii>iE. 

0.  Dorsal  plates  of  first  abdominal  segment  usually  deeply  emarginate  medially, 
leaving  a  membrane  exposed Family  XCIV.  -Cimbicid.*:. 
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B. 
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Braehtfcrypiw  i^BldryiA) 48 

Bmchjcystiu 151 

Brocfty^weer  (=  Bvania) 7 

BracAfppfertM  (»Agxothereutee) 44 

Biachyrhopalum 129 

Bracbystropha 109 

Braco  (sBracon) 189 

Bracon 189 

Bimconids,  Family  LXXVni 110 

Biaconinse,  Subfamily  XV 136 

Braoonini,  Tribe  n 186 

Bracoiundc,  Family 186 

BmansiA 127 

Brephoctonus 79 
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Ctenichncumon 18 

Ctenlficinl,  Tribe  n 67 

Cteniscua 67 

Ctenochares 19 

Ctenochira 58 

Ctcnopelma 68 

Ctenopelmini,  Tribe  III 68 

Ctawpdmaidae,  Family 68 

Ctenopimpla 52 

Ciibocephalufl 61 

Cultrarius 83 

Curriea 137 

Curtlsella 151 

Cyanopteruw 151 

Cyclopncuttici,  Subtribe 21 

Cylloccria  (=Lampronota) 50 

Cymodusa 91 

Cyrtocentrua 102 

Cyrtorryptui  (=Uo\co«tizuB)  61 

Cyrophlo 151 


Dacnuiia 

Dacnufliiue,  Subfamily  III. 


110 
las 


Pago. 

Dam  uwidx^  Famil  y 108 

Daetora 33 

Dai  ctc8 84 

Dapanufi -. 29 

Dapsilartha 107 

Daspletis 72 

Davisania  (=Chelonu8) 126 

Deleter 79 

Delocarpa 108 

Deloglyptus 23 

Delolytm  {='C&mdiote») 65 

Dclomerinta 66 

Delolcmms  (=Acrotomui)) 67 

Demoph  eles 81 

Demophorua 100 

Dendrofloter 148 

Dcsmioatoma 135 

Diaborua 68 

Diachaama 184 

Diacritua 22 

Diad(^:ma 98 

Diadromua ' 23 

Diierctua 114 

Diagljrpta 83 

Dialgea 73 

Dialipda 102 

Dlaparsia 9* 

Diapartus  (=DiaparBi8) 9» 

Diaretut  (=Dlaerctua) 114 

Diaschiaaspis 22 

X>ta«pa«fa  (=Alloea) 106 

Diatmetus  (=Earinus) 129- 

DIatora 86 

DIblaatomorpha 68 

Dicemcrti  (=Dizemon) 65^ 

Dlceratops 61 

Dicksonia 151 

DicoelotUB 28 

Dicoelm  ( = Dicoelotua) 23 

Dicolus 102 

DIcranoneura 118 

Dicdrua 66 

Dimeris  (=Pambolu8) 146 

Dimophora 94 

Dinocampua 116 

Dinotomua 14 

Dinotrema 107 

Dioctos 92 

Dlolcogaater 182 

Mophrys  (=Dlj9ophry8)  127 

Z>/opAr3/«  (=Dy80phr}''8) 127 

Dioratica 92 

Diospilinx,  Subfamily 120 

Dlospilini,  Tribe  II 120 

Diogpiloidif,  Family 120 

Diospilua 121 

Diphy(8  ( =Diphyu8) 17 

Diphyua 17 

Dlpi  esta 108 

Diplaatomorpha 68 

DIplomorphiLS I5i 

DiraphuM  ( .^Gnamptodon ) 184 

Dirophanes 29 

Dirrhopo lai 

Dfjtcolus  ( — Dyacoletes) 121 

Disophrys 127 

Distoiitella -    41 
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Dizcmon 65  [ 

Dolichomitus 162  i 

Dolichopfielephus 99 

Dolioctonos 77  | 

Dolophron W  , 

Dolope 121  I 

Doryctes 145 

Dorydirut,  Subfamily 143  1 

Doryctini.  Tribe  IV 143  \ 

DorydoidR\  Tamlly 143  | 

Doryctomorpha 144 

Dysantcs 73 

Dyscoletes 121  , 

Dyfcolm  (=Dyscoletes) 121 

Dyscritm 114 

Dyneidopus 61 

Dysophrys 1 27 

Dyspetee 66 


Eaiinos 129 

Eccllnops 70 

£ferfito(=Neoneunia) 130 

Eocoptooaige 16 

Ecphora 98 

Ecphylop8is 146 

Ecphylus 147 

Echthromorpha 67 

EchthronomaB 91 

Echthnifl 60 

EclytOB 64 

Ecpaglos 80 

Ecporthetor 80 

Ectolyta 89 

Ectopias 162 

Eczetesis 68 

Eipfaoaoma 89 

Elasmofloma 131 

.£Z(iMu«(=£phedni8) 113 

Encardla 47 

Encrates 36 

Endaays 80 

Eniooepilus 87 

Enixemnm. 78 

Enoecetifl 76 

Ensimos 51,62 

Entelechia 108 

Entypoma 102 

Epachthes 72 

Jgi0acWiM(=Epachthe8) 72 

Eparces 28 

^hedras 113 

Ephlaltes 54 

EpicllKta 105 

Epimeces 64 

Epimccoideus 62 

Epimicrodiu 129 

Epimicta 109 

Epiphorbofl 30 

Epirhyssa 58 

Epiriiynaltu 142 

Episdgalpfaus 125 

Epistathmiu 99 

Epitomiis 22 

Epiurus 58 

Eptxorides 61 

Eradha 20 


Pajfe, 

Eremochila 58 

EremotyluB 87 

Eriborus 92 

Eridolius 67 

Erigloea 70 

ErigorgBA 90 

Eriplanua 36 

Eriplatys 23 

Eriptemua 92 

Eristicus 19 

Emoctona 29 

Erromenus 69 

£iryma  (=Nc5oeryina) 70 

Erythropimpla 57 

ISthelurgus '. :« 

EubadiKon 124 

Eubazus  ( =EubadiK)n) 124 

Euceros  ( =Eumefliiis) 69 

EuchasmiM 147 

Eucorystes 146 

Euctenopus 50 

Eudeloa 35 

Eiigalta , 66 

Eugnomus 88 

Eumacrocentrufl 120 

Eumesius 69 

^mi(rrodiM(=Microdufi) 129 

Eumicroidx,  Family 129 

Eupachylomma 115 

Eupalamua , 17 

Enphoridea 116 

Euphoriella 116 

Euphorinse,  Subfamily  III 115 

^pAoroida;,  Family 115 

Euphorus 116 

Eurybolus  Betzebuig 142 

EuryboluB  Thonuon  ( » HeteroBpilufi) 148 

Eurylabufl 19 

Euryproctus 67 

Euryptema : . , 1 15 

Eurytenes 134 

Euryzona 151 

Euscelinus 120 

EuHmus  i^En^mvu) 51 

EuspaiJaaidx,  FasDHy 145 

.Eu^Mx^tM  (=Spathius) 146 

EustaloceruB 116 

EujBterinx 102 

Eutanycerufl —  116 

Eutomus 99 

Eutrichopsis 135 

EuuTobracon 140 

Euuxobraconlni,  Tribe  III 140 

£ua»tdc«  Creason  ( -=Calllcli8ls) 01 

Evania 7 

EvanUdse,  Family  LXXIV 6 

Evaniinse,  Subfamily  I 7 

Exacrodus 75 

Exca  varus 68 

ficcTitenn/,  Tribe  II 67 

ExeiUeruidx,  Family 67 

Excnienis  (^Ctenlscus) 67 

Exephancs 17 

Exeristes 57 

Exetastes 97 

Exochilum 90 

Exochini,  Tribe  VU 80 
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Exochiatus  i^TspiaopR) 80 

£eocAo*tte,  Family 80 

Exochoidu  CreBBon  (=Alcocenu) 8V 

Exochoida  Davis  ( ^iBchyrocnemis) 81 

ExochuH 81 

Exob'tiu 26 

Exophanea  (=Exephane8) 17 

Exotela 108 

Exothecinx,  Subfamily 141 

Exothecini,  Tribe  1 141 

Exolktcaidee.Famny 141 

Exothecoa 141 

Exynton 68 

F. 

Fbenus  ( =  Oasteruption ) 8 

Foereteria 125 

Fomicia 125 

O. 

Gabunia 62 

Gambrofl 48 

(TatnosectM  ( =3  Wesmaelia) 116 

Gitnichorua  i^QanychoTUB) 122 

Ganycborus 122 

Cktsteraption 8 

Gasteraptioninse,  Subfamily  II 7 

Gastroporufl 78 

Gastrotheca 126 

GauMocentnu 65 

Gemophaga 76 

Genarches 66 

Genera,  bibliography  of 161 

Giraudia 80 

Glyphicnemii) 28 

Gljrpta 58 

Glyptocolastes 142 

Glyptodoryctea 144 

Glyptogastra 67 

Glyptomorpha 137 

Gnamptodon 134 

&ruij>to<ion  (=3Giiamptodon) 134 

Gnathobracon 151 

Gmithochorlais 92, 103 

OfuUhocryptu8{  =  G\jphicneiD^) 28 

OneOhoxys  {=SiejiodontOB) 21 

Gneda 70 

Gnotua 35 

Gnypetomorpha 32 

Goniarcha 105 

GonloGormuB 1*2 

Ooniocryptiu  ( =Trycho8i8) 89 

GonoIochuB 99 

Gonophorus ^2 

GonotypuB 02 

Goryphus 152 

Grammospila 108 

Gravenhorstla '  gg 

Griphodes \ ^^2 

Grotea ..!....!...!..!!  49 

Grypocentrua jq^ 

Gunopachee '"'] 32 

GymnoHcelifl ......"....  120 

Gyrocampa no 


H.  Page. 

Habrobracon 139 

Habrocryp^us 39, 42 

Habromma 38 

Habronyx 90 

Hadrodactylus 66 

Harrimaniella 62 

ifectrfw/fn*.  Subfamily 145 

Hecabolini,  Tribe  V 145 

Hecaboloids,  Fami  1  y 1 45 

Hecabolmt 145 

Hedylus  Foreter 29 

Hedylus  Marshall  ( =Meso8tage») 134 

Hedysomus 144 

Helcon 130 

HelconiiUB,  Subfamily  VI 119 

Helconini,TribeI 119 

Ifekvnofcte,  Family 119 

Helectes 602 

Hellwlgia 86 

Hellwigiiia?,TribeI 85 

HeUwiffioidae,  Faxaily 85 

J/cmicrKp<tt«(=Micromonodon) 29 

Hemimachus 88 

Hemichneumon 22 

Hemigaster 88 

Hemigauterini,  Tribe  V 38 

Hemiphanes 102 

Hemipimpla 56 

Hemiteles 36 

Hemltelini,  Tribe  lU 81 

ffemttetoicte,  Family 81 

Hcnicophatnus 13 

HepiopelmuB 18 

Heratremls 161 

Heteriflchnus 22 

Hercsiarches 20 

Heresiarchini,  Tribe  IV 20 

Herpestomus 22 

Heterischnus 22 

Heterocola 99 

IIdcrocrypiu8{=Ko\isoetizu») 61 

HeterogamuB 143 

Heterolablfl 152 

Heterolexis 108 

Heteropelma 90 

Heteropteron 137 

Hcterospilus 148 

Heterotypus 29 

Hidryta 43 

Hieroceryx 48 

Himerta 66 

Hifiteromeru8 144 

Hodofitatcs 70 

ZTodortoiiw  (=Hodo8tat08) 70 

Holconotus 135 

HolcostizuH \ . .  61 

Holmgrenia 77 

Holocrepia 23 

Holocremna  Thomson  ( = Holocremnus) 95 

Holocremnus 95 

Holomeristus 102 

Homalomma 65 

Homaspis 65 

Homelys 29 

Homobia 71 
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Ichzueope 

Ichneninon 

Ichncfumonids,  Family  LXXVI . 

IchneumoninsD,  Subfamily  I 

Ichnemnonlnl,  Tribe  II 

IdmeHmtmoidae^  Family 

Ichncntes 

lehnentidea 


rage. 

HomolobDs 119 

Homophyla 106 

FoiR<>porti«(-=Homotropufl) 78 

Homothemfi 31 

HomotropuB -. 78 

Hoplismenus 16 

Hoplitalysla 106  | 

Hoplitophiys 56  , 

Hoplocryptus 39 

Hoplojoppa 16,16 

fiap2(9opptii»  (=>JoppiiiK) 40 

ifomuiMr,  Subfamily 147 

Honniini.  Tribe  n 147 

Hormlopterua 148 

Honnlus 148 

HoTOgenes 92 

Hjbophanes 49 

Hybophorus 18 

Hybri^ftea 75 

.^brtson  («Paxylomma) 116 

IQi^rocriipftts  (=Aritranl8) 89 

HypopUUa 182 

Hf  meuocbaoxiia 123 

Hypamblya 76 

HyperacmuD 81 

Hyperallns 75 

Hyperbatus 76 

Hypocryptufl 66 

Hypocynodua 185 

HypolaWs 185 

Hypoleptus 79 

HypomecoB 18,19 

Hypomicrogaster 132 

Hyposoter 92 

Hypostropha 105 

Hypolbereutes 94 

BYpsieera  (MExochus) 81 

HypUa 7 


64 

17 

10 

11 

16 

16 

183 

138 

Ichneudnae,  Subfamily  XIII 133 

Jchneutaidst,  Vsanily 133 

IcbxitQBOopus 94 

IdopUaU  (=Itoplcctis) 68 

Idechthto 93 

Idemam 35 

Idiasta 106 

Idiogamma 65 

Idiolexto 106 

Idioliap* 42 

IdlostolJa 152 

IdkxKMus  (mHelectes) 102 

napinastes 35 

neanta 13 

ineurgtu  ("Jgaif^VM) 99 

Incfypius  (eMegaplectes) 40 

Iphiadlax 137 

Ijabraeon  (-IphlaAlax) 137 


Page. 

Ipoctonus 66 

Isadelphus 34 

Iscblogonus 144 

7»cft<t«(=0rgllua) 123 

7«cMiidiuift(=Notoflemns) 24 

Iflchnobatla 99 

Ischnocarpa 107 

Ischnoceroe 61 

JacAnocfrtM  (=lBchiiocero8) 61 

Itchfioerypttu  {=lael\x) 29 

/scAno^cuter  (»Notoflemu8) 24 

Ischnojoppa 15 

Ischnopufl 14 

Iflchnoscopus 94 

Ischnnrgops 33 

Iflchnus 21 

IflChyiacis 33 

Iflchyrocnemifl 81 

Ischyrocnemopsis 81 

ladromas 36 

laellx 29 

Ifleropus 68 

Iflochresta 86 

Isodiaeta 72 

laomecufl 161 

laomerista 109 

laotima 28 

Iirurgns 99 

Itampoplex 41 

Itamus 35 

Ithagenes 96 

Itoplectto 58 

J. 

Joppa * 13 

Joppidlum 40 

Joppirur,  Subf ami  ly 12 

Joppinl.Tribel 12 

Joppites 20 

Joppoceras 39,40 

K. 

Kabila 107 

Kaltenbacbla 42 

L. 

Labena 48 

Labeninl,  Tribe  II 48 

Labium 152 

Labroctonufl 68 

Labrony  chuB 89 

Labroesyta 70 

Labroasytus  {--=' lAbTomyia) 70 

Laccapkrys  (=>  Cenocoellus) 120 

LaepseruB 72 

Lagarotls 72 

ioflwrotiM  (»  Lagarotlfl) 72 

Lamachus 72 

Lampronota 60 

Laphyctes 89 

LaphyroflCopUB 65 

Lapton 97 

LaalophoruB 152 

Latiops  ( =  Arenetra) 60 

LatbiponuB 65 

Lathole«U>a 69 

lAttholeaua  (- Latholeates) 69 
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Lath  rophagus 77 

I^throplex 93 

LathrostizTM 93 

Leiophron 124 

Leluthia 121 

Leptobates 47 

I>»ptobaUde« IM 

Leptobatopsfs 47 

Lcptnbaiua  (=  Leptobates) 47 

i>p/ocry|rft«  (=  PaDargyrops) 28 

Ix>ptoderma.s 28 

Lcptofcenus 8 

L^on  (=Copidura) 109 

Ix^p  topy  gus 99 

Leptopylua 141 

Lethades 82 

Limcrodes 18 

Limneria 95 

Lindigia 13 

Linoceras  (=  Osprynchotua  Kriechb.) 40 

Liocryptus  (=  IdioUspa) 42 

Llogaster... 152 

Liophroti  (=>  Centistes) 124 

Liopsis 78 

LIofligalphiM 125 

LIpolexifl 114 

LipOBCia 110 

LiflBonota 51 

LIssonotini,  Tribe  III 49 

Xfwonotoidaj,  Family 49 

LfsRopimpla 55 

List  of  principal  works 153 

Llstrodromlni,  Tribe  III 19 

ListrodroTnoidsr,  Family 19 

Liistrodromufl.... 20 

ListrognathuA 45 

Listrota 74 

LIthiponus 65 

Lnchetica  (=  Panaigyrops) 28 

LfUDOcrphalus  (=  Myiocephalns) 116 

Lycorina 58 

Lymeon 34 

Lysibia 33 

I^ysiognatha 104 

LyHiognathinsc,  Siibfam  ily  1 104 

Lysiphlebus 114 

LysitermuB 151 

Lytacra 134 

Ly  tarmes 53 

Lytopylus 141 

M. 

MacrocentrinsD,  Subfamily  V 117 

Mttcrocentrinl,  Tribe  I 118 

MacrocentroidXj  Family 117 

Mocroccntnis 118 

Macrochafimus 101 

Mcicrocoleus  (=»  Coleocentnis) 47 

Macrocryplus  ( =  Xylophrunis) 62 

Macrodyctium : 138 

Macrogaster 38 

MacroJopi)a 13 

Macropalpus  i^  Orgilva) 123 

Macros  (^  Coleocentrus) 47 

J^faeropliora 62 

^f  ansa 41 

^(a«triii} 34 


Pago. 

Matan. 15(2 

Mavesia 24 

Ifecocr^tM  (=Demophele8) 31 

Medophron  , 31 

Megaga^hls 128 

Megalyra 150 

Megalyridx,  Famll  y 149 

Megaplectes 40 

Megaproctus 1S7 

Megastylus 102 

Meffischut  (^Stephanus) 150 

Melanobiacon 138 

Melanichneumon 17 

Meloboris 95 

Meniscus 51 

Meringopus 41 

MesochorinI,  Tribe  VIII 97 

Maochormdte^  Family 97 

Mesochonis 98 

Me»oclistus 47 

Mesocrina 106 

Maocryptita  (^  Holooetizus) 61 

Mesoleius 77 

Mesoleptini.Tribel 64 

Jfe»ofcj>toia«,  Family 64 

Me8oleptu.s 66 

Mesora 109 

Mesostenini,  Tribe  VII 44 

Mesostenus 44 

Mesofitenoideus 45 

Mcsotages 134 

Meaothesis 106 

Metacoelus 81 

Metarhyssa 40 

Meteoridea 129 

Meteorinae,  Subfamily  IV U7 

Meteorus 117 

Metopilni,  Tribe  X 83 

ifrfopioida',  Family 83 

Mctopius 83 

Meyva 52 

Microbracon 139 

Microcryptus 28,29 

Microctonus 116 

MicrocUmu*  Foreter  ( —  Perilltus) 116 

Microdini,  Tribe  II 128 

Microdromus  (=  Diadromus) 23 

Microdus 129 

Mlcrogaster 132 

Microgasterinse,  Subfami  ly  XII 130 

Microga8tcroid«,YBmi\y 130 

Micrqjoppa  (^^  Jopps,) IS 

Microlcptes 152 

Micromonadon 29 

Micrope 23 

Micioplectron 67 

Microplex 33 

Microplitis 1S2 

Microsargc 15 

Microtorus 85 

Mlcrotritus 61 

Microtypua 118 

Mima  (=  Polyclistus) 81 

Miocolus 147 

Miomeris WE 

Mlrax 131 

Mi»a2)hiditi8  ( »  Adlaly tus) 141 
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Mitdiophofnu  {=^  Eurylabus) 19 

Maetw 22 

Misophlhom 106 

MitroborU  (=  Jschnoceros) 61 

Mneaddacus 79 

Moansa 62 

Mceiophora 62 

MonobliMtus 69 

Monoctonus 114 

Monolexia H7 

Monoptedron  (=  Periope) 81 

Myiocephaliw 116 

Myoaoma 139 

Jfyraar(  =  Mirax) 131 

Myriarthus 102 

N. 

Nadia 50 

Nactes 35 

Karcopcea 71 

Nealea..-. 72 

Nebartha 151 

Neleges 71 

Neleophron 80 

NeleopisthuB 179 

Ncleotbymus 66 

Nematomicrw 23 

NematopodiuH 44 

Xemeritis 94 

Nemioblastus 152 

Neoblacofl 122 

Neoeryma 70 

NeoneuruH :;. 130 

Xcophylax .-•.-. 119 

Neopimpla 56 

Neotheronia 65 

Neotriinoras 161 

^Veotyptu 20 

^kepiera 94 

liepi«ta 92 

*^ruropcne8  (=Triox3r8) 114 

emotales 79 

oemon 73 

fKonnus 48 

'Koserua. ; 142 

iNrjffopcea 136 

Sonfjjpamn  ( = Nosopoea ) 135 

Xotomeru 101 

Notopimpla : 57 

Notopygofl 65 

NotofsemuH 24 

Kototi^chinl,  Tribe  III 87 

Nototi*chy8 : 88 

Naneches 31 

Sythobia 92 

Nytbophona 73 

NyxGophllos 60 

O. 

Obba 14 

fjrtalomw  ( = Exephanes) 17 

Oeyxnorufl !^ 

Odinopbora 5G 

Odontobracon 144 

Odontomerns 61 

Odontoneuia ;» 


Pace. 

Odontopsia  ( =Gravenhor8tia) 86 

OdontoBcapus 137 

Oedeniopsis  (=Hybophanc8) 49 

Oedicephalus 16 

Oenane  (=Symphya) 108 

Oenonogastra 105 

Oethophonis 6d 

Oiorhinua 22 

Olesicampa 93 

OlelbrbdotiB 91 

Oligopledroti  {^Periope) 81 

Ollxon 162 

Omoboriis 98 

Omorpa  (=sOmorsrus) 93 

Omorgus S3 

Oncophanes 142 

Oneista 73 

OpAeidc«(=Opbeltes) 86 

Opheltes 96 

Opheltoldeus 95 

Ophldnus 81 

Ophlodes 152 

Ophion 86 

OphioneUita  (= Pharaalia) 88 

Opkionidse,  Family 83 

Ophionlnse,  Subfamily  V 83 

Ophioninl,  Tribe  II 86 

Ophlonoptenis 87 

Oplince,  Subfamily  XIV 133 

Ppi<5/dar.  Family 133 

Opisendra 106 

Opisoneura *. 152 

OpisorhyBsa 54 

Opisoxestus 40 

Opistbosthenus 33 

Opius 135 

Oresbius 152 

Oresimus 123 

Orgilini,  Tribe  II 122 

Orgilomorpha 123 

Orgiloneura 129 

Orgilus 123 

Oronotus  — 22 

Orotylus 152 

Ortezia 13 

Orthizema 35 

Orthocentrini,  Tribe  VI 79 

OrthocerUroidse,  Family 79 

Orthocentrus '. 80 

Ortbopelraa 99 

Orthostigma 106 

Osprynocholus i 40 

Otacustea 32 

Otitochilus 71 

Otlophorus 70 

Otoblastus 70 

Oxyrrhcxis  ( ==  Acrodactyla) 59 

Oxytaenia 28 

Oxy  torus (i6 

P. 

/^/ij//omma(=Paxylomma) 115 

Pachylommanina'^  Subfamily 114 

Pdchifhmmnthur,  Subfamily 114 

I*avhylornm(Uoi(Lr,  Family ^  114 

PachiimfTus  (   -Collyria) 48 

Pachyfjwjx  ( -^Camarotops) 80 
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Pachysema 109 

Pambolldea 147 

Pom6ottn«,  Subfamily 146 

Pambolinl,  Tribe 146 

Pambolus 146,147 

Pammachus 81 

Pammeglschia 8 

Pammicrus  i^^Fammicn.) 69 

Pammiera 69 

Panargyrops 28 

Panerema 106 

Paniacinl,  Tribe  VI 95 

Pani8cu8 96 

Pantelea 69 

Paniisarthrus 102 

Pantollispa 35 

Pantoporthus 75 

Pantorhaertes 78 

Pantropa 98 

Parabates 96 

AiraftohMThoxDJion  (»Pa»bate8) 96 

ParaecphyluB 147 

ParagatMs  (-Agathinla) 128 

Parallpda 114 

Farapanteles 181 

Paraphylax 84 

ParaplesiuB 78 

ParaptetU  (^Pambolus) 146 

Pararhysta  ( = Rh  ysa) 68 

PatrocliM 20 

Paxylomma 115 

PazylomminiB 114 

Pedinopelte 14 

Pelecystoma 143 

PeUaates  (=Metoplufl) 83 

Pemon 88 

Pmecerw  (^ChTemjlxa) 148 

Pentapleura 105 

PeriliBBiw 65 

Perilltuu 116 

iVra«t«F6reter(=Meteoru8) 117 

PcrUUoidx,  Family 117 

Periope 81 

Pcrispuda 72 

PerispudiM  (=iPeri8puda) 72 

PeriflBOcenu 152 

Peristenus 116 

PeritasnluB 181 

Perithoos 54 

Perodii 61 

Petalodes : 148 

PezolochuB 37 

Pezomachinl,  Tribe  IV 36 

Pesomachoida,  VkedWy 36 

Pezomachus 87, 88 

Pezoporus 27,28 

PhffidroctoniiB 92 

Phsedrotoma 135 
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A  NEW    RHINOCEROS,  TRIGONIAS   OSBORNI,  FROM  THE 
MIOCENE  OF  SOUTH  DAKOTA. 


By  Frederic  A.  Lucas, 

Oaratorj  Diuisu/tt,  of  CompanUive  AtuUomy. 


The  name  Tru/otdas  osborni  is  proposed  for  a  rhinoceros  from  the 
Miocene,  presumably  the  Lower  Titanotherium  l:>eds  of  South  Dakota, 
represented  by  the  anterior  part  of  the  palatal  portion  of  the  cranium 
bearing   on   the  right  side  three   incisors,   a  canine,  and   the  first 


Fig.  1. — Antrriob  portion  of  cranium  of  Trioonias  ohborni.    \ 

three  premolars,  and  on  the  left  side  the  third  incisor  and  first  three 
premolars. 

The  generic  name  is  given  in  reference  to  the  triangular  shape  of  the 
cutting  portion  of  the  procumbent  tooth,  while  the  species  is  named 
in  honor  of  Henry  F.  Osborn,  who  has  done  so  much  toward  increas- 
ing our  knowledge  of  the  extinct  rhinoceroses.  The  specimen  bears 
the  number  3924,  catalogue  of  fossil  vertebrates,  U.  S.  National 
Museum.     The  species  is  remarkable  from  the  fact  that  it  possesses 
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three  incisors  and  a  ca.nine,  having  therefore  the  most  geneimlized  den- 
tition of  any  rhinoceros  thus  far  discovered.  The  canine  and  stMJond 
and  third  incisors  are  of  the  same  general  shape,  l)eing  slightly  com- 
pressed with  rounded  points;  the  canine  is  the  smallest  tooth  in  the 
series  and  the  teeth  progressively  increase  in  size  from  the  canines 
forward.  The  three  premolars  are  practic^alh'^  of  the  same  size,  as 
those  shown  on  Plate  XIII,  fig.  7,  of  Osborn's  memoir  on  the  Extinct 
Rhinoceroses,  but  exhibit  a  greater  degree  of  wear.  The  first  pre- 
molar is,  however,  slightly  more  elongate  and  less  trihedral  in  section 
than  the  first  premolar  there  shown,  while  the  protoloph  is  narrower, 
lies  on  the  extreme  inner  edge  of  the  tooth,  and  runs  directly  backward. 
The  left  ramus  of  a  jaw,  including  the  entire  symphysial  portion, 
also  from  the  Miocene  of  South  Dakota,  is  assigned  to  this  species,  as 


Fig.  2.— Symphysis  op  jaw  op  Trigonias  osborni.    \ 

the  two  specimens  are  from  animals  evidently  of  the  same  size,  and  the 
peculiarities  of  dentition  shown  bj^^  the  jaw  are  in  accord  with  those  of 
the  portion  of  cranium  just  described.  The  jaw  is  numbered  4815  in 
the  catalogue  of  fossil  vertebrates,  U.  S.  National  Museum.  The 
important  portion  of  the  jaw  is  the  symphysis,  which  bears  on  either 
side  a  small  inner  incisor,  the  root  of  which  only  is  present,  a  large 
procumbent  tooth,  usually  regarded  as  a  canine,  and  back  of  this  an 
alveolus  for  a  third  and  small  tooth.  The  presence  of  this  tooth  shows 
conclusivel}'  that,  whether  it  be  regarded  as  a  canine  or  an  incisor,  the 
large  procumbent  tooth  must  be  an  incisor.  Until  proof  to  the  con- 
tnir>^  is  forthcoming,  I  prefer  to  look  upon  the  small  tooth  as  the  third 
incisor  and  to  regard  the  canine  as  absent. 

The  lower  grinders  increase  considembly  in  size  from  before  back- 
ward, so  that  while  the  second  and  third  premolars  are  of  nearly  the 
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.same  size  as  those  of  a  specimen  of  Aceratlierium  occidentale  used  for 
comparison  the  molars  are  very  much  larger. 

'  Mea»ure7nent8, — Upper  jaw:  length  of  largest  incisor  at  widest  part^ 
24  mm.;  length  from  anterior  part  of  first  incisor  to  back  of  canine, 
56  mm. ;  length  of  diastema,  29  mm. ;  and  length  of  three  premolars, 
70  mm. 

Lower  jaw:  length  of  symphysis,  82  mm.;  length  of  diastema,  35 
mm. ;  length  of  premolar  series,  90  mm. ;  length  of  molar  series,  115 
mm. ;  length  from  anterior  part  of  symphysis  to  posterior  angle  in  a 
straight  line,  410  mm.    v 
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NEW  SPECIES  OF  MOTHS  OF  THE  SITPERFAMILY 
TINEINA  FROM  FLORIDA. 


By  August  Busck, 

U.  S.  Department  of  AgricuUure. 


I  am  indebted  to  Dr.  Harrison  G.  Dyar  for  placing  in  my  hands  for 
rearing  and  determination  his  interesting  collections  of  Tineina  from 
Palm  Beach,  Florida,  secured  during  January,  February,  and  March, 
1900. 

Nearly  all  were  taken  in  the  larval  state  and  reared  by  him  or  by 
the  writer,  or  by  us  both. 

The  food  plants  were  determined  by  Mr.  F.  Kinzel,  of  Palm  Beach. 

The  following  species,  I  believe,  are  new  to  science.  All  the  types 
have  been  deposited  in  the  U.  S.  National  Museun. 

Family  GELECHIID^. 

ARISTOTELIA  Hubner. 

ARISTOTBLIA  IV^,  new  species. 

(Plate  I,  fig.  1.) 

Antennee  f ,'  finely  serrated,  dark  fuscous,  annulated  with  white. 
Labial  palpi  very  long,  curved,  second  joint  thickened  with  appressed 
scales,  yellow  with  three  black  bars  on  outside;  apical  joint  longer 
than  second,  acute,  yellow  with  two  black  bars.  Face,  head,  and 
thorax  light  brownish  gray  with  a  dark  fuscous,  central,  longitudinal 
line  on  head  and  thorax;  tegulie  dark  brown.  Forewings  with  the 
markings  of  A.  roseosuffusella  Clemens,  but  with  different  coloration. 
Ground  color  light  silvery  drab,  on  the  outer  half  freely  dusted  with 
white  and  black  scales;  from  costa  two  dark  brown,  nearly  black, 
bands  reaching  the  fold;  the  first  from  base  of  costa  obliquely  out- 

'Thifl  abbreviation,  with  others  here  used,  is  adopted  from  Meyrick's  Handbook 
of  Britieh  Lepidoptera  (1895),  London  and  New  York. 
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ward,  narrowing  to  a  point;  the  other  from  basal  thii-d  curves 
outward  and  upward  to  a  point  after  having  reached  the  fold. 
These  spots  are  narrowly  margined  with  silvery  yellow.  A  third 
indistinct,  triangular,  costal,  light-brown  spot  has  this  margination 
wider  and  is  followed  by  a  small  whitish  spot.  Tip  of  wing  black; 
cilia  drab  with  a  bunch  of  dark  hairs  in  the  middle.  Hind-wings 
under  1,  trapezoidal,  apex  produced,  termen  emarginate,  dark  gray, 
cilia  silvery  yellow.     Legs  yellow,  on  the  outside  barred  with  black. 

Venation, — Fore- wings:  12  veins,  7  and  8  stalked,  6  separate.^ 
Hind-wings:  8  veins,  all  separate. 

Alar  expansion,  11.2  to  11.8  mm. 

Very  near  A.  roseomffu^dla  Clemens,  but  larger  and  without  any 
trace  of  red  coloration. 

Described  from  6  females,  reared  from  Iva  frutescena^  collected  by 
Dr.  Dyar  at  Palm  Beach,  Florida, 

Type.—^o.  4932,  U.S.N.M. 

The  larva  when  full  grown  is  about  12  mm.  long,  very  active,  slen- 
der, dark  puiple,  with  8  white  wavy,  interrupted,  longitudinal  lines; 
underside  dark  green;  head  yellow,  with  black  eye-spots;  it  feeds  in 
a  slight  web  among  the  leaves.     Moth  issued  March  10-20. 

APROAEREMA    Durrant=ANACAMPSIS   (Curtis)    Meyrick. 

APROABRBMA  CROTOLARIBLLA,  new  species. 

(Platel,  fig.  2.) 

Antennae  J,  sligntiy  serrated,  bluish  black,  with  a  thin,  white,  lon- 
gitudinal line  on  basal  third.  Labial  palpi  long,  slender,  smooth, 
curved;  second  joint  somewhat  thickened,  third  joint  a  little  longer 
than  second,  pointed;  bluish  black;  second  joint  with  apex  white,  third 
with  three  thin,  white,  longitudinal  lines.  Tongue  moderate,  scaled. 
Head,  face,  and  thorax  uniformly  bluish  black.  Fore-wings  bluish 
black,  with  sparse  lighter  blue  metallic  scales  intermixed,  especially 
toward  apex;  cilia  dark  gray.  Hind-wings  gray,  with  purple  reflec- 
tions, cilia  2.  Abdomen  black,  with  purple  reflections;  legs  bluish 
black,  with  tarsi  annulated  with  white. 

Venation. — Fore- wings:  12  veins,  7  and  8  stalked,  6  out  of  7.  Hind- 
wings:  8  veins,  2  and  3  connate,  5  approximate  to  4,  6  and  7  long 
stalked;  apex  produced,  termen  sinuate. 

Alar  expansion  8.2  to  8.8  mm. 

'  Lord  Walsingham,  in  his  West  Indian  Microlepdoptera  (Proc.  Zool.  Soc,  London, 
Jan.,  1897,  p.  66),  has  placed  A,  roseomffusella  Clemens  and  A.  pudibundeUa  Zeller 
in  a  division  of  AristoUlia,  as  he  defines  this  genus,  which  has  vein  6  out  of  vein  7 
in  forewing.  This  is  a  mistake,  vein  6  being  sei)arate;  both  species,  as  well  as  the 
present  species.  A,  ivx  Bnsck,  belong  to  Aristotelia  proper  in  the  restricted  sense  in 
which  Dr.  Edward  Meyrick  uses  it  ia  Handbook  of  British  Lepidoptera,  1895. 
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De«cribed  from  16  specimens,  bred  February  18  to  March  10,  from 
Orotolaria  pumila,  collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.—lSo.  4933,  U.S.N.M. 

The  larva,  which  in  early  stage  mines  and  later. ties  the  leaves 
together,  is  prettily  marked;  when  full  grown  it  is  about  6  mm.  long, 
cylindrical,  yellowish  white,  with  head  concolorous;  thoracic  shield 
yellow  with  two  dark-brown  lateral  spots;  each  of  the  following  seg- 
ments with  two  indistinct  reddish  dorsal  spots  and  two  very  distinct 
darker  reddish-brown  lateral  spots,  forming  altogether  four  longitu- 
dinal rows  of  spots.  Pupation  takes  place  in  a  slight  web  among  the 
leaves. 

GNORIMOSCHEMA  new  genus. 

(Type,  Gelechia  gallasgolidaginUBiley.) 

Antennae  simple.  Labial  palpi;  second  joint  large  with  a  well- 
developed  furrowed  brush  beneath;  terminal  joint  shorter  than  second, 
more  or  less  thickened  with  scales,  laterally  compressed,  front  sharp, 
sometimes  slightly  serrate,  with  thin  scale  projection  above  the  tip. 
Maxillary  palpi  obsolete.     Tongue  moderate,  scaled  at  base. 

Anterior  wings  narrow,  elongate,  somewhat  sinuate  below  apex, 
which  is  bent  slightly  downward. 

Posterior  wings  a  little  broader  than  anterior  wings;  costa  deflected 
downward  from  the  middle  of  the  wing;  apex  produced,  termen  sin- 
uate, tornus  rounded,  dorsal  edge  straight. 

Venation. — Fore  wings:  12  veins,  7  and  8  stalked,  the  rest  separate. 
BQndwings:  8  veins,  3  and  4  connate,  5  approximate  to  4,  6  and  7 
parallel. 

The  jiarallel  veins  6  and  7  in  hind  wing  and  the  thickened  third 
joint  of  labial  palpi  separates  this  genus,  to  which  several  described 
American  species  belong,  from  Gelechia,  from  which  it  is  derived. 

I  make  gaUcBSolidaginis  Riley  the  type  because  it  is  the  largest  and 
best-known  species  at  present  described. 

GNORIMOSCHEMA  TERRACOTTELLA  new  species. 

(Plate  I,  fig.  3.) 

AntennsB  f,  finely  serrated,  black,  with  white  annulations.  Labial 
palpi  white;  second  joint  with  divided  brush  beneath;  third  shorter 
than  second,  with  one  black  annulation  just  before  apex.  Face,  head 
and  thorax  white,  shoulders  reddish  brown.  Forewings  reddish 
brown;  costa  white,  with  two  lobes  of  white  reac^iing  down  to  fold,  the 
first  narrow,  pointed  obliquely  outward,  the  other  large,  triangular. 
At  beginning  of  cilia  is  a  costal  white  spot  and  opposite  it  a  dorsal  one. 
On  the  fold  beyond  the  middle  is  a  small  white  dot.  The  interval 
between  the  white  lobes  and  spots,  as  well  as  the  apical  part  of  wing, 
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18  freely  dusted  with  black  and  purple  scales.  Cilia  yellow,  dusted 
with  black.  Hindwings  purplish  gray,  cilia  with  yellowish  tinge. 
Abdomen  white  with  rust-red  shadings;  underside  and  legs  white; 
tarsi  with  black  annulations. 

Venation. — Forewings:  12  veins,  7  and  8  stalked.  Hindwings: 
termen  sinuate,  apex  produced,  8  veins,  3  and  4  connate,  i)  and  7 
parallel. 

Alar  expanse,  10  mm. 

Described  from  4  specimens,  issued  March  8  to  10,  from  Ifxi  hnhri- 
cata,  collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.—l!io.  4934,  U.S.N.M. 

The  larva  mines  the  thick,  fleshy  leaves',  eating  out  irregular  trai*.ks 
or  blotches,  and  pupates  outside  the  mine  (in  nature  probably  in  rub- 
bish on  the  ground)  in  a  slight  web.  Larva  is  slender,  cylindri(^l, 
white  with  dark-brown  head  and  light-brown  thoracic  plate.  Length, 
when  full  grown,  about  10  mia. 

NEALYDA  Dietz. 
Nealyda  Dibtz,  Entomol.  News,  Phila.,  XI,  1900,  pp.  350,  351. 

Dr.  Dietz  erected  this  genus  on  a  single  species,  hijiddla  Dietz, 
collected  in  Colorado,  an  authentic  specimen  of  which  is  before  me. 
He  places  it  in  the  Elachistidse,  near  Scythris,  but  it  belongs  undoubt- 
edly in  the  Gelechiidse. 

There  are  a  few  misconceptions  in  his  characterization  of  the  genus. 
The  posterior  tibiae  are  hairy,  not  smooth,  and  Dr.  Dietz\s  explana- 
tion of  the  venation  of  the  hindwing  is  in  variance  with  his  figure  and 
not  quite  correct.  I  would  give  it  thus:  Six  veins,  5  and  (>  absent, 
cell  open  between  4  and  7,  7  to  apex,  2  and  3  remote  out  of  4.  What 
Dr.  Dietz  takes  to  be  veins  5  and  6  are  not  true  veins,  but  folds,  and 
it  is  not  the  costal,  but  the  subcostal,  (vein  7)  which  reaches  nearly  to 
the  extreme  apex. 

The  genus  is  nearest  Didactylota  Walsingham  (Plate  1,  fig.  4),  and 
belongs  to  that  group  of  Gelechiids  in  which  the  median  vein  system 
of  the  iiindwing  is  strongly  developed  at  the  expense  of  the  middle 
part  of  the  wing.*  I  suspect  that  Walsingham's  Didactylota  hicolor* 
from  St.  Vincent  will  be  found  to  belong  to  this  genus. 

'  As  will  be  seen  by  comparing  the  venation  of  Didactylota  mcUeneUn  Walsingham 
with  that  of  the  D.  kinkerella  Snellen  type  of  the  genus  (Tijdschrift  voor  Entomology, 
1876,  pi.  1),  it  is  really  quite  different  from  this  and  might  well  Ikj  .separated  geuer- 
ically.  The  long,  very  different  labial  palpi  of  mellenella  also  shows  that  it  only  tem- 
porarily has  found  a  place  in  that  north  European  genus.  In  fact,  Nealyda  seems 
nearer  the  type  of  Didactylota  than  snfllenella,  but  still  I  think  the  former  genus  is 
well  founded. 

*  Proc.  ZooL  Soc.  London,  1891,  p.  523. 
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NEALYDA  PISONI^,  new  species. 

(Platel,  fig.  5.) 

Antennae  nearly  |,  simple,  brown  with  black  annulations.  Labial 
palpi  second  joint  fuscous,  white  at  apex,  terminal  joint  black  with  a 
white  annulation  around  middle.  Maxillary  palpi  obsolete.  Face, 
h^ui  and  thorax  bright  golden  brown.  Anterior  wing  very  thickly 
scaled;  ground  color  concolorous  with  thorax,  bright  golden  brown; 
one-third  from  base  is  a  dark,  rich,  velvety  brown,  broad  fascia, 
sharply  defined  on  both  sides,  darkest,  nearly  black,  and  somewhat 
broader  at  the  dorsal  edge,  where  it  terminates  in  slightly  raised  scales, 
projecting  outside  the  edge  of  wing  in  a  dorsal  tooth,  and  forming  in 
the  living  insect  at  rest  a  curious  hump  on  the  back.  This  fascia  is 
still  more  thickly  scaled  than  the  rest  of  wing.  A  little  more  than  the 
apical  third  of  wing  is  densely  dusted  with  black  scales,  which  con- 
dense into  four,  all  black,  velvety  spots,  one  large  costal  spot,  one- 
third  from  apex  reaching  down  to  fold,  one  smaller  apical,  one  moon- 
shaped  at  tornus,  and  a  small  round  dot  between  the  two  latter.  The 
last  three  are  internally  edged  by  light  silvery  scales  forming  an  indis- 
tinct, thin,  open  V,  with  the  point  toward  apex.  Cilia  very  heavy  and 
cut  off  nearly  perpendicular,  giving  the  wing  the  appearance  of  being 
ver3^  broad.  This,  together  with  the  robust  body,  gives  the  moth  a  cer- 
tain resemblance  to  a  Tortricid.  Hindwings  bilobed,  three-fifths  as 
wide  as  forewings,  purplish  grey  with  silvery  reflections;  cilia  lighter. 
Abdomen  dark  purple  with  metallic  reflections.  Legs  and  underside 
of  thorax  straw-yellow  with  sparse  purple  scales  intermixed;  tarsi 
black  with  yellow  annulations.  Posterior  tibiss  with  long  yellow  hairs 
above. 

Alar  expanse:  male,  7  mm.;  female,  8.2  mm. 

Descril>ed  from  2  specimens,  reared  February  2  and  February  18, 
19()0,  from  mines  on  Pisonia  dculeata^  collected  by  Dr.  Dyar  at  Palm 
Beach,  Florida. 

7y/>^.— No.  4935,  U.S.N.M. 

Egg  is  laid  at  the  midrib  on  the  upper  side  of  the  leaf  and  the  mine 
is  a  more  or  less  irregular,  large,  trumpet- formed  blotch  on  the  upper 
surface  with  the  black  f rass  scattered  in  the  middle  of  the  mine.  The 
larva  is,  when  full  grown,  cylindrical,  somewhat  flattened,  strongly 
segmented,  and  tapering  backward,  about  7  mm.  long.  It  has  three 
pairs  of  normal  thoracic  feet,  four  pairs  of  abdominal  feet  suggesting 
the  toes  of  a  tree  frog,  being  very  long  and  thin  with  a  globular 
swelling  at  the  end;  while  in  the  mine  they  are  pointed  backward,  flat 
to  the  l)ody;  no  anal  legs.  Larva  is  white  with  light-brown  head  and 
thoracic  plate;  sutures  in  head  darker  brown.  When  mature  it  cuts 
its  way  out  of  the  mine  and  spins  nearby  on  the  leaf  a  tough,  oval, 
flat,  white  cocoon,  from  which  the  pupa  does  not  protrude,  when 
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imago  issuer.  Some  of  the  larvsB  spun  their  cocoons  inside  the  mine, 
but  this  is  probably  not  the  rule  under  natural  conditions.  Pupa 
stage  lasted  in  wann  room  (approximately  normal  temperature  for 
the  insect)  about  eighteen  days. 

NEALYDA  KINZELELLA,  new  species. 

Antennae  |,  finely  serrate,  dark  fuscous  with  indistinct  whitish 
annulations.  Labial  palpi  yellowish  brown  with  black  shadings 
beneath.  Face  and  head  light  yellowish  brown.  Thorax  light  rich 
brown;  basal  half  of  fore  wing  light  brown,  the  color  gradually 
becoming  darker  outwardly  and  terminating  in  a  deep  velvety  brown, 
transverse  fascia  at  middle  of  wing,  on  the  outside  edged  with  a  thin 
line  of  white  scales.  The  fascia  is  more  thickly  scaled  than  the  rest  of 
the  wing  and  protrudes  in  a  small  dorsal  scale  tooth.  Ground  color 
of  apical  half  of  wing  silvery  white,  thickly  suffused  with  black,  fus- 
cous and  bluish  scales.  An  Hi-defined  group  of  dark  scales  at  begin- 
ning of  cilia  is  edged  below  with  a  few  brown  scales;  another  at  apex 
also  has  a  few  brown  scales  below;  at  tornus  a  nearly  black  spot. 
Entire  apical  edge  nearly  black;  cilia  silvery  grey  overlaid  with  black 
atoms.  Hindwings  silveiy  grey.  Abdomen  purplish  black;  under- 
side silvery;  legs  light  brown  with  black  bars  on  the  outside,  tarsi 
with  black  annulations. 

Alar  expanse,  5.5  to  6.5  mm. 

Described  from  5  specimens,  reared  from  upper  surface,  trumpet- 
formed  blotch  mines  on  leaves  of  Pwo7iia  obtusata. 

Collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.— lio.  4936,U.S.N.M. 

This  species  is  very  near  to  the  type  of  the  genus,  Infiddla  Dietz, 
but  besides  minor  colorational  differences  it  is  a  much  smaller  insect. 

Egg  is  laid  on  upper  side  of  leaf.  Larva,  when  full  grown,  is  4.6 
mm.  long;  looks  through  the  leaf  like  a  Lithocolletis  larva  of  the  flat 
type.  Also  the  mine  might  be  mistaken  for  a  Lithocolletis  mine. 
Cocoon  outside  mine  on  leaf  snow  white,  oval,  flat,  very  densely 
spun.     Pupa  not  protruding  when  imago  issues. 

I  have  named  this  species  in  honor  of  the  botanist,  Mr.  F.  Kinzel, 
to  whom  I  am  indebted  for  all  but  one  of  the  plant  identifications. 

ANACAMPSIS  Curtis  =  TACHYTILIA  (Heinemann) 

Meyrick. 

ANACAMPSIS  LAGUNCULARIELLA,  new  species. 

(Plate  I,  fig.  6.) 

Antennae  light  brown  with  darker  annulations.  Labial  palpi  very 
long,  smooth,  recuiTed;  second  joint  thickened  with  appressed  scales, 
deep  black,  apex  light  brown;  third  longer  than  second,  yellowish 
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brown.  Tongue  moderate,  scaled,  black.  Face,  head,  thorax,  and 
forewings  yellowish  brown  with  sparse,  scattered,  black  scales. 
Extreme  base  of  costa  black;  at  middle  of  wing  a  triangular  black 
costal  spot,  sometimes  followed  by  a  smaller  indistinct  collection  of 
black  scales  at  costa  at  apical  third.  Sometimes  this  latter  is  wanting; 
intervals  between  veins  depressed,  and  in  these  depressions,  one  in 
each,  is  a  row  of  4  to  6  small  black  dots  around  apex.  Cilia  ashy 
brown,  with  two  indistinct,  darker,  transverse  lines.  Hindwings  dark 
purplish  grey.  Cilia  lighter.  Abdomen  and  legs  purplish  black  with 
a  yellowish  sheen;  hairs  on  posterior  tibia  yeUow;  tarsi  with  narrow 
yellow  annulations. 

Alar  expanse,  15  to  16  mm. 

Described  from  10  specimens,  reared  by  Dr.  Dyar  at  Palm  Beach, 
Florida,  from  Laguncvlaria  racemosa^  on  which  it  ties  the  leaves. 

Type.—^Q.  4937,  U.S.N.M. 

Larva  slender;  when  full  grown  about  13  mm.  long;  white,  with 
dark-brown  head,  lighter  mandibles,  reddish  first  thoracic  segment 
and  black  thoracic  plate.  Warts  small,  black,  emitting  long  white 
hairs. 

ANACAMPSIS  ARGYROTHAMNIBLLA,  new  species. 

Antennse  stone  white  with  narrow  black  annulations.  Labial  palpi 
very  long,  smooth,  recurved.  Second  joint  thickened  with  appressed 
scales,  stone  white;  third  longer  than  second,  light  fuscous.  Face  and 
head  stone  white.  Thorax  and  forewing  stone  grey  with  scattered 
black  atoms.  Three  white  dots  on  disk,  one  at  middle  of  wing  below 
the  fold,  two  above  the  fold  farther  outward.  Just  before  apex  an  ill- 
defined,  but  quite  distinct,  outwardly  angulated,  white  fascia.  Cilia 
yellowish-grey.  Abdomen  grey,  with  silvery  luster.  Anal  tuftyeUow. 
Legs  yellowish-grey.  Forelegs  with  fuscous  shadings  and  tarsi  indis- 
tinctly annulated. 

Alar  expanse,  16  mm. 

Described  from  6  specimens,  reared  by  Dr.  Dyar  at  Palm  Beach, 
Florida,  from  Argyrotluiinnia  hlodgettiL 

Type.— No.  4938,  U.S.N.M. 

Larva  is  a  leaf  tier;  when  full  grown  about  14  mm.  long,  greenish 
white  with  the  ten  piliferous  warts  on  each  segment  shining  black, 
emitting  short  dark  hairs.  Head  and  thoracic  plate  polished  black, 
mandibles  reddish  brown. 


Digitized  byCsOOQlC 


232  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


TRICHOTAPHE  Clemens. 

TRICHOTAPHE  MELANTHERELLA,  new  species. 

(Plate  I,  fig.  7.) 

Antennae  purplish  brown.  Labial  palpi  long,  smooth,  curved.  Sec- 
ond joint  thickened  with  appressed  scales,  third  2ls  long  as  second; 
shining  dark  purplish  brown,  extreme  tip  yellow.  Face,  head,  and 
forewing  unicolorous,  deep  purplish  brown,  nearly  black,  with  a  satin 
luster.  Before  middle  of  wing,  near  dorsal  margin,  is  a  short  black 
streak,  edged  anteriorly  and  posteriorly  with  a  few  white  scales.  At 
the  end  of  the  cell  is  a  small  round  black  dot,  slightly  edged  posteriorly 
with  white;  a  scarcely  perceptible,  outwardly  angulated,  narrow  fascia 
of  a  paler  shade  at  apical  fourth  terminates  in  a  yellowish  costal 
streak.  Cilia  dark  purple.  Hindwing  dark  purplish  gra}'^;  cilia  a 
shade  lighter. 

Veivatimi, — Forewing:  12  veins;  2  and  3  stalked,  7  and  8  stalked. 
Hindwing:  8  veins,  3  and  4  short-stalked,  5  approximate,  6  and  7  con- 
nate, discal  vein  nearly  obsolete. 

Abdomen  purplish  black,  anal  tuft  yellow;  legs  silvery  fuscous. 

Alar  expanse,  12.5  to  13  mm. 

Described  from  11  specimens  from  material  (collected  by  Dr.  Dyar 
at  Palm  Beach,  Florida.     Food  plant  Melanthera  ddtoidea, 

Type.—^o.  4939,  U.S.N.M. 

It  is  near  T,  juneidella  Clemens. 

Larva  when  full  grown  is  about  12  mm.  long,  verj^  prettily  marked. 
Front  of  head  light  brown,  posteriorly  black.  Next  5  joints  rich 
brown,  thoracic  shield  lighter  brown,  edged  with  black.  First  and 
second  abdominal  segments  (the  last  two  brown  ones)  with  large  ti-ans- 
verse  dorsal  velvety  black  spot.  Remaining  segments  gi'een;  seg- 
ments 7  and  8  (head  counted  as  the  first)  with  black  semicircular  line 
across  pointing  backward  and  reaching  down  to  abdominal  legs;  also 
a  short  transverse  black  dorsal  line  behind  the  curved  one;  segment  9 
all  black  above;  rest  of  segments  with  the  black  predominating  in 
streaks  and  dots.  All  legs  black.  It  lives  mthin  a  rooni}^  fold  made 
of  edge  of  leaf  turned  down  or  sometimes  of  an  entire  leaf  of  above 
plant. 

Imago  issued  during  early  March. 

TRICHOTAPHE  CONDALIAVORELLA,  new  species. 

Antennae  i  finely  serrate,  shining  bronze.  Labial  palpi  second  joint 
smooth,  flattened  laterally,  considerably  thickened  toward  apex  with 
hairs  above  and  below  and  cut  off  sharply  at  end — approaching  the 
palpi  of  Ypsolophus;  third  joint  erect.  Second  joint  deep  black  with 
apex  light  yellow,  third  joint  fuscous.     Face,  head,  thorax  and  basal 
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half  of  costiil  edge  of  foi'cwiiig  brown.  Forewing  griHMiish  gray, 
thickly  suffused  with  dark  fuscous  scales.  Five  indistinct  dark  fus- 
cous spots  on  disk,  one  on  fold  at  one-fouith  from  base,  one  above  and 
one  below  fold  in  middle  of  disk  and  one  above  and  one  l)elow  fold  at 
end  of  disk;  the  latter  smallest,  but  darker  and  more  distinct.  At 
beginning  of  costal  cilia  a  very  indistinct,  double,  tmnsverse,  whitish 
V-shaped  line  and  along  apical  edge  i\  or  7  small  black  dots.  Hind- 
wing  dark  bluish  gray  with  silvery  reflections,  half  transparent,  veins 
darker,  cilia  gray. 

Abdomen  puiple;  entire  under  side  black;  legs  black;  posterior 
tibiae  above  yellowish. 

VpTUitf^i. — Forewing:  12  veins;  2  and  8  sUilked.  Hindwing:  8 
veins,  8  and  4  short-stalked;  5  approximate,  ()  and  7  connate. 

Alar  expanse,  16  mm. 

Described  from  two  males  and  one  female  reared  from  (^rndalia 
ferrta,,  collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.— Ho.  4940,  U.S.N.M. 

Dr.  Dj^ar  says: 

The  larva  at  first  stitches  together  any  overlapi)ing  leaves  of  its  food  plant;  later 
it  folds  over  a  leaf,  and  finally  pupates  in  such  a  folded  leaf.  The  mature  larva  has 
a  rwidish  head  with  a  whitish  lahrum;  body  somewhat  flattened,  green,  with  reddish 
cer>ical  shield,  a  green  dorsal  and  subdorsal  line;  tulxjrcles  and  a  lateral  dash  on 
joints  3  and  4  black. 

Family  CECOPIIORID.K. 

DEPRESSARIA   Haworth. 

DEPRESSARIA  AMYRISELLA,  new  species. 

(Plate  I,  fig.  8.) 

Antenna?  f  finely  sermte  beneath,  basal  joint  with  pccten,  daik 
metallic  j^reenish  brown.  Labial  palpi  second  joint  rough  beneath, 
yellowish  white  with  black  base  and  black  scales  intermixed,  toward 
apex  with  a  rose  or  brick  red  tinge;  terminal  joint  shorter,  yellowish 
with  black  tip.  Tongue  well  developed,  whitish.  Face  yellow^  with 
a  few  brown  .scales;  head  with  erect  scales,  yellow  at  base,  purplish 
black  toward  tip,  tips  reddish  white.  Thoi'ax  yellowish  brown  with 
violaceous  scales  intermixed  and  with  a  tnins verse  crest  of  six  tufts  of 
rai.sed  scales.  Forewing  dark  violaceous  brown  with  sparse  black 
scales;  extreme  dorsal  base  purplish  black,  at  basal  third  a  collection 
of  pui'plish-bhick  scales;  at  end  of  cell  a  small  round  white  dot,  black 
margined  on  l)oth  sides.  Costal  and  apical  edge  lighter  brown,  with 
five  costal  and  six  to  eight  smaller  apical  black  dots.  Cilia  yellowish 
brow^n.  Hindwing  light  shining  yellowish  ])rown,  edge  blackish,  cilia 
lighter.     It  belongs  to  the  section  w-ith  veins  2  and  3  in  forewing 
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stalked.  Abdomen  somewhat  flattened,  dark  yellowish  brown.  Legs 
light  yellowish  brown  on  the  outside  with  purple  scales  intermixed. 

Alar  expanse,  16  to  17  mm. 

Described  from  6  specimens,  reared  by  Dr.  Dyar  at  Palm  Beach, 
Florida,  from  Amt/ris  floridcma. 

7yj9^.— No.  4941,  U.S.N.M. 

According  to  Dr.  Dyar  "  the  larva  lives  in  a  folded  young  leaf  with 
a  round  hole  at  petiole,  lined  with  silk."  Head  black,  body  yellowish, 
cervical  shield  pale  orange  color.     It  pupates  within  the  fold. 

Family  BLASTOBASIDiE. 

BLASTOBASIS  Zeller. 

(Type,  (Ecophora  {Scythris)  phycidella  Zeller.) 

BLASTOBASIS  GUILANDINA,  new  species. 

(Plate  I,  fig.  9.) 

Antennae  dark  fuscous,  basal  joints  yellowish;  in  the  male  strongly 
notched  beyond  first  joint,  with  pecten  on  this  joint;  shortly  ciliated 
in  its  entire  length;  in  female  simple,  basal  joint  with  pecten.  Labial 
palpi  smooth,  curved,  slender,  dark  fuscous;  tips  somewhat  lighter. 
Tongue  stout,  scaled  at  base,  coiled  at  the  end.  Head  and  thorax  yel- 
lowish fuscous;  forewing  dark  fuscous  with  a  somewhat  lighter  shade 
before  apex  and  along  costa.  A  small  deep  black  spot  on  middle  of 
cell;  two  similar  black  spots  at  end  of  cell,  one  above  the  other;  below 
these  an  indistinct  blackish  spot  and  similar  indistinct  blackish  spots 
along  the  apical  edge.  Cilia  yellowish  fuscous.  Hindwing  shining 
yellowish  fuscous. 

Abdomen  shining  dark  fuscous;  anal  tuft  yellow;  underside  wbitiah, 
speckled  with  dark  fuscous.  Legs  yellowish  with  fuscous  shadings  on 
the  outside;  hairs  above  posterior  tibiae  ashy  yellow. 

Venation. — Forewing:  12  veins;  7  and  8  stalked.  Hindwing:  7 
veins;  4  absent,  3  and  5  stalked,  6  and  7  parallel. 

Alar  expanse,  14  mm. 

Described  from  1  male  and  1  female  bred  March  30, 19(X),  from  stems 
of  Guilandina  honducella^  collected  by  Dr.  Dyar  at  Palm  Beach, 
Florida,  March  6,  1900. 

Type.—¥io,  4942,  U.S.N.M. 

Larva  is  robust,  white,  with  brown  head  and  thoracic  plate.  It 
l)ores  in  the  stem  and  pupates  outside  in  a  slight  web. 

There  are  two  other  species  of  true  Blastobcma  in  the  collected 
material  from  Palm  Beach,  but  not  in  sufficiently  good  condition  to 
describe. 
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Family  ELACHISTID^. 

COSMOPTERYX  HUbner. 
COSMOPTERYX  IPOMOE^,  new  species. 

Antennae  dark  greenish  brown  with  a  thin,  white,  longitudinal  line 
on  basal  half;  the  three  last  joints  are  white,  the  five  following  black, 
and  the  next  joint  (ninth  from  apex)  is  white.  Labial  palpi,  shining 
greenish  black.  Head  and  thorax  dark  greenish  brown,  nearly  black, 
with  one  very  faint  central  line  white.  Forewing  unicolorous  with 
head  and  thorax.  Beyond  the  middle  is  a  broad,  pale  stmw  yellow 
fascia,  slanting  from  costa  outwards.  This  is  preceded  by  two  bright- 
golden  metallic  spots,  the  costal  one  dark  margined,  and,  on  account 
of  the  form  of  the  fascia,  nearer  the  base  of  wing  than  the  dorsal  one. 
On  the  other  side  of  the  fascia  is  another  dark-edged  golden  costal 
spot,  and  right  opposite,  in  the  yellow  fascia,  a  doi"sal  one;  between 
these  the  yellow  fascia  flows  out  in  a  bilobed  process  into  the  dark 
apical  part  of  the  wing. 

In  the  basal  half  of  the  wing  are  three  very  faint,  thin,  white  longi- 
tudinal lines,  all  more  or  less  interrupted,  the  central  one  being  the 
most  distinct,  and  this  is  continued  on  the  other  side  of  the  fascia  to 
apex  as  a  more  pronounced  white  streak.  Cilia  dark  brown.  Hind- 
wing  dark  brown,  with  green  reflections;  cilia  lighter.  Abdomen 
purplish  black  above,  each  segment  edged  with  silver;  anal  tuft  sil- 
very; underside  silvery  white. 

Posterior  tibia  black,  with  a  longitudinal,  winding,  white  line;  tarsi 
black  with  white  tips. 

Alar  expanse,  8  mm. 

Described  from  two  specimens  reared  from  Ipomoea  leaves,  collected 
by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.— Ho.  4943,  U.S.N.M. 

The  mines  were  found  numerously,  together  with  Beddlia  minoi^ 
Busck  (see  p.  243),  and  is  somewhat  similar  to  these  in  appearance, 
consisting  of  clear,  irregular  blotches;  but  is  distinguished  from  them 
by  short  silk-lined  galleries  inside  the  mine,  in  which  the  larva  retreats 
when  disturbed. 

Larva  is,  when  young,  white  with  yellow  head  and  dark  eyespots 
and  mandibles;  when  mature  it  measures  about  7  nun.,  and  has  three 
wine-red  longitudinal  stripes,  one  dorsal  and  two  lateral,  all  rather 
nan'ow. 

It  pupates  in  an  inconspicuous,  matted,  flat  cocoon  outside  the  mine. 

COSMOPTERYX  NIGRAPUNCTELLA,  new  species. 

Antennse  drab  colored,  basal  half  with  a  thin  longitudinal  white 
line,  lighter,  nearly  white,  toward  tip.     The  last  joint  is  black,  and 
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there  are  four  small  (two  joints  in  each)  black  annulations  on  apical 
half.  Labial  palpi  very  long,  light  di-ab  colored,  with  extreme  tips 
})lack.  Face  whitish  drab.  Head  drab,  with  a  central,  longitudinal, 
silvery  line;  thorax  same  color  with  three  longitudinal,  silvery  lines. 
Forcwing  very  long  and  slender,  twice  as  long  as  aMomen;  ba^al  half 
concolorous  with  head  and  thorax,  with  three  longitudinal,  white  line^, 
of  which  only  the  upper  two  begin  right  from  base.  The  rest  of  the 
wing  creamy  white  with  a  deep  black,  silver-edged  dot  at  the  end  of 
cell;  a  narrow  costal  and  dorsal  streak  of  drab  form  a  thin  fascia  at 
apical  fourth,  and  the  costal  edge  of  the  tip  is  drab.  Cilia  light  drab. 
Abdomen  golden,  legs  silver}^  drab. 

Alar  expanse,  11  mm. 

A  large  and  slender,  verv  distinct  species,  described  from  a  single 
captured  male  specimen,  collected  by  Dr.  Dyar  at  Palm  Beach,  Florida, 
in  January,  1900. 

Type.— "So.  4944,  U.S.N.M. 

ANTISPILA  Hubner. 
ANTISPILA  EUGENIELLA,  new  species. 

Antennae  purplish  black.  Palpi,  face,  head,  thorax  and  forewing 
shining  dark  purple;  on  middle  of  forewing  a  golden  metallic  fascia, 
narrow  at  the  dorsal  edge,  three  times  as  wide  at  costa.  Cilia  purplish 
black,  llindwing  dark  gray  with  metallic  reflections;  abdomen  dark 
purple  below,  with  silvery  edging  at  each  joint;  legs  dark  purple 
outside,  inside  silvery.     Tarsi  silvery  with  pui*ple  annulations. 

Alar  expanse,  3.8  mm. 

Descril)ed  from  a  single  specimen,  bred  Februar}"  25,  1900,  from 
Eugenia  sp.,  collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.—^o.  4945,  U.S.N.M. 

Larva  makes  an  upper  blotch  mine  on  leaves  of  Eugenia,  and  cuts 
out  an  oval  case  (3.5  b}^  2.8  nun.),  which  falls  to  the  ground. 

HOMALEDRA,  new  genus. 
(Type,  Homaledra  heplaiJialama  Busck.) 

Antennte  longer  than  forewing,  stout,  smooth,  simple,  scaled  at  base; 
basal  joint  enlarged,  somewhat  flattened,  and  with  thick  covering  of 
scales,  projecting  backward.  At  rest  they  are  kept  alongside  the  body 
under  the  wings.  Labial  palpi  with  second  joint  very  long,  nearly 
straight,  porrected,  smooth,  thin  at  base,  greatly  thickened  at  apex, 
ending  abruptly  with  projec^ting  scales:  terminal  joint  short,  erect, 
smooth.  Tongue  scaled  at  base.  Head  elongated,  face  retreating. 
Anterior  wings  elongate  ovate.  Hindwing  elongate  ovate;  cilia  2. 
Legs  short;  posterior  tibiae  clothed  with  long  hairs  above. 

Venation, — Forewings:  Twelve  veins;  7  and  8  connate  or  stalked,  7 
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to  apex,  Ic  furcate.  Hind  wings:  Eight  veins;  8  separate,  7  separate, 
5  and  6  stalked  on  independent  vein  from  base,  cell  oj^en  between  4: 
and  5. 

HOMALEDRA  HBPTATHALAMA  new  species. 

(Plate  I,  fig,  10.) 

Antennae  silvery  yellow;  basal  joint  and  the  scaled  base  rust  red. 
Labial  palpi,  second  joint  light  straw  colored,  terminal  rust  red. 
Eyes  deep  black.  Face  whitish  with  an  iridescent  hue.  Head  and 
thorax  straw  yellow,  sides  of  head  and  shoulders  rust  red.  Anterior 
wings  light  straw  yellow  with  a  narrow  edging  round  the  entire  wing 
of  dark  brown,  outside  which  the  extreme  costal  and  apical  edge  and 
cilia  is  rust  red.  On  middle  of  wings  a  longitudinal,  large,  comma- 
shaped,  silvery  spot,  and  at  the  end  of  the  disk  a  smaller,  nearly  circu- 
lar silver  spot,  both  dark  edged.  There  are,  besides,  three  more  or 
less  pronounced  longitudinal  streaks  of  dark  brown,  one  above  and 
two  below  the  silvery  spots,  and  in  some  specimens  even  the  veins  are 
shown  in  brown;  but  in  other  specimens  all  these  interior  brown 
streaks  are  obsolete,  except  right  at  the  base  of  the  wing. 

Dorsal  cilia  reddish  yellow.  Hindwings  shining  golden  yellow; 
cilia  a  shade  lighter.  Abdomen  golden  yellow.  Forelegs  deep  black 
above;  other  legs  whitish  straw  colored;  hairs  above  posterior  tibia 
rust  yellow. 

Alar  expanse,  19  to  26  mm. 

Described  from  8  specimens  bred  from  cabbage  palmetto  {Sahal 
pal/netto)  collected  by  Dr.  Dyar  and  Mr.  F.  Kinzel  at  Palm  Beach, 
Florida. 

Type.—^o.  4946,  U.S.N.M. 

The  larva  is,  when  full  grown,  15  to  18  nun.  long,  cylindrical,  with 
normally  developed  thoracic  and  abdominal  feet.  Color  white,  with 
polished  head,  reddish-brown  mandibles  and  eye-spot,  and  rather  long, 
sparse,  white  hairs. 

It  feeds  on  the  underside  of  the  palmetto  leaf  in  a  fold,  making  a 
very  unique  chambered  abode  of  its  f  i*ass  (or  of  the  chewed  epidermis) 
(Plate  I,  fig.  11).  It  begins  by  making  a  small  elongate  chamber  and 
adds,  as  it  grows,  successively  larger,  more  or  less  rectangular,  thick- 
walled,  conununicating  rooms  to  its  house,  the  entire  length  of  which 
is  li  t©  2  inches,  and  which  when  finished  contains  7  (or  sometimes  8) 
chambers;  hence  the  name  of  the  insect. 

It  pupates  inside  its  case,  and  the  moth  issues  through  a  round  hole 
in  the  last  chamber.  This  is  different  from  the  other  chambers,  being 
rather  loosely  built.  The  other  chambers  are  very  firm,  smoothly 
finished  outside,  dark  brown.  The  pupa  is  brown,  very  slender, 
antennse  and  wing-cases  reaching  only  halfway  down  the  abdomen. 
Pupa  skin  is  not  protruded  at  issue. 
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The  moth  at  rest  sits  pressed  flat  to  its  support,  second  joint  of 
labial  palpi  and  sides  and  ends  of  wings  closely  applied  to  it. 

The  insect  seems  to  be  quite  common  where  it  is  found,  and  one 
palm  leaf  may  contain  several  cases. 

The  genus  is  given  the  chai-acter  ''7  and  8  in  forewing  connate  or 
stalked,"  so  as  to  include  the  common  palmetto  feeder  {Lavema) 
sabalella  Chambers,  ^which  naturally  belongs  here,  and  which  has  a 
similar,  although  not  so  specialized,  habit  as  heptaihalama.  8abaleUiJb 
has  all  the  characters  of  the  genus  and  differs  only  from  the  type  in 
veins  7  and  8  being  stalked,  instead  of  connate.  As  it  is  a  less  special- 
ized and  a  smaller  insect  the  characters  are  less  pronounced,  and  I 
therefore  make  the  larger  form  the  type  of  the  genus. 

Family  TINEID^. 

NEPTICULA  Zeller. 
NEPTICULA  CONDALIAFOLIELLA,  new  species. 

Face  and  head  tufted,  reddish  yellow,  eyecaps  shining  white.  AntennsB 
dark  fuscous.  Thorax  and  forewing  deep  black  with  purplish  metallic 
reflections;  just  beyond  the  middle  of  wing  is  a  transverse  silvery 
white  fascia,  a  little  broader  on  the  dorsal  margin  than  on  the  costal. 
Cilia  at  apex  white;  dorsal  cilia  light  purplish-gray  concolorous  with 
hindwing.  Abdomen  black  above,  silvery  below;  anal  tuft  silvery 
white.     Legs  reddish  yellow. 

Alar  expanse,  3.1  mm. 

Described  from  three  specimens  bred  February  22, 1900,  from  upper 
mines  on  leaves  of  Condalia  ferrea^  collected  by  Dr.  Dyar  at  Palm 
Beach,  Florida. 

Type,—^o,  4947,  U.S.N.M. 

Egg  is  deposited  on  underside  of  leaf  near  edge,  and  the  mine  is  a 
contorted  serpentine  with  black  frass  in  a  continuous  central  line. 
Cocoon  is  chestnut  brown,  1.6  by  1  mm. 

Of  the  described  American  species  it  comes  nearest  N.  apicialbella 
Chambers,  the  description  of  which  very  nearly  agrees  with  this  spe- 
cies. Chambers's  measurement,  /,  inch,  and  his  type  specimen  in 
U.  S.  National  Museum,  shows,  however,  that  apicialheUa  is  a  larger 
species  which  has  relatively  broader  wings  and  broader  fascia. 

NEPTICULA  MYRICAFOLIELLA,  new  species. 

Antennae  silvery  fuscous,  extreme  tip  white.  Face  and  head  tufted, 
light  golden  yellow.  Eyecaps  silvery  white.  Thorax  and  forewing 
deep  bluish  black  with  strong  metallic  reflections.  At  two- thirds  from 
base  is  a  transverse,  silvery  white  fascia,  a  little  broader  on  the  dor- 
sal than  on  the  costal  edge.     Dorsal  cilia  at  the  fascia  white;  i-est  of 
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cilia  dark  purplish  ^ay.  Hindwing  light  gray.  Abdomen  shining 
black  above,  silvery  below.     Legs  purplish.     All  tarsi  white. 

Alar  expanse,  2.8  mm. 

Described  from  two  specimens,  bred  from  upper  serpentine  mines 
on  Myrica  cerifera,  collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.— No.  4948,  U.S.N.M. 

LEUCOPTERA   Hubner=CEMIOSTOMA  Zeller. 
LEUCOPTERA    ERYTHRINELLA,  new  species. 

AntennsB  fuscous,  nearly  as  long  as  f orewing.  Maxillary  and  labial 
palpi  absent.  Face,  head,  eyecaps  and  thorax  shining  pure  white. 
Forewing  shining  white;  from  middle  of  dorsal  margin  outward  and 
upward  to  fold  an  oblique  streak  of  sparse,  fuscous  scales,  opposite 
which  is  a  small  indistinct  costal  streak  of  the  same  hue,  together  form- 
ing a  V  with  the  point  toward  apex.  Three  indistinct  fuscous  streaks 
within  costal  cilia  and  a  large  patch  of  somewhat  darker  fuscous  scales 
on  the  dorsal  edge  of  the  wing  near  apex.  Cilia  and  hindwings  pure 
white;  legs  white  with  yellowish  tarsi. 

Alar  expanse,  5  to  5.2  mm. 

Type.—tlo.  4949,  U.S.N.M. 

Described  from  five  specimens,  bred  February  10  to  20,  1900,  from 
material  collected  by  Dr.  Dyar,  at  Palm  Beach,  Florida. 

Egg  is  laid  on  underside  of  leaves  of  Erythrina  herbacea^  and  the 
mine  begins  on  the  upper  side  as  a  short  serpentine  tmck,  but  soon 
broadens  out  in  a  large  irregular  blotch,  often  obliterating  the  early 
part  of  the  mine.  Frass  black,  scattered.  When  full  grown  the  larva 
is  4.5  to  5  nun.  long,  cylindrical,  somewhat  flattened,  first  and  second 
thoracic  segments  enlarged,  body  tapering  backward.  Color  white, 
with  light-brown  mandibles  and  two  small  black  lateral  spots  on  first 
thoracic  segment. 

Pupates  in  "hammock"  outside  the  mine  on  leaf  in  a  glistening 
white  oblong  cocoon  spun  under  an  equally  showy  white  bridge  work 
of  longitudinal  silken  bands.     One  leaf  often  contains  several  mines. 

LEUCOPTERA  GUETTARDELLA,  new  species. 

Antennae  yellowish  silvery;  eyecap  shining  silvery  white.  Palpi 
absent.  Head  and  thorax  white.  Forewing  shining  white,  from 
costal  two-thirds  to  middle  of  dorsal  margin  an  oblique,  golden,  nar- 
row fascia,  black  margined  externally;  from  same  point  on  costa  to 
tornus  is  another  similar  golden  fascia,  also  black  margined  externally, 
together  with  the  first  forming  a  V  turned  upside  down;  parallel  with 
the  latter  fascia  is  a  green  costal  streak,  a  little  farther  out  toward 
apex,  and  still  nearer  apex  is  a  small  golden  spot.  At  extreme  apex 
is  a  small  circular  black  dot  and  at  tornus  around  the  base  of  the  second 
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golden  fiusiia  is  an  aggregation  of  ])lack  scales.  Cilia  golden  white  with 
a  thin  black  line  parallel  with  the  dorsal  edge. 

Hindwings  and  cilia  white.  Abdomen  sparsely  scaled,  yellowish, 
with  the  scales  silvery.  Legs  silvery,  anterior  tibiae  and  tarsi  and 
posterior  tiirsi  fuscous  on  the  outride. 

Alar  expanse,  5  mm. 

Described  from  a  single  specimen,  reared  from  Guettcinht  elUptica^ 
collected  at  Palm  Beach,  Florida,  })y  Dr.  Dvar. 

Type.—^o,  4:950,  U.S.N.M. 

Larva  first  makes  a  crooked  narrow  mine  with  the  black  fi-ass  in  a 
continuous  central  line.  Then  the  mine  broadens  out  in  an  underside 
blot<;h,  visible  about  as  much  on  upper  side  and  usually  confined 
between  two  veins,  which  makes  it  more  or  less  quadrangular,  often 
entirely  oblitemting  the  early  part  of  the  mine. 

Lai*va,  when  mature,  is  about  3.5  mm.  long,  somewhat  flattened. 
It  leaves  its  mine  through  a  slit  on  the  underside  and  spins  its  snow- 
white  cocoon  in  a  small  fold  at  the  edge  of  the  leaf,  imder  Imt  few 
longitudinal  silken  threads.  The  food  plant  was  kindly  determined 
by  Mr.  C.  L.  Pollard,  of  the  l^  S.  National  Museum. 

PODIASA,  new  genus. 
(Tyi)e,  PodUiifa  chhcoccellaj  Busck.) 

Antennae  a  little  longer  than  forewing,  simple,  basal  joint  flattened 
to  form  a  large  eye  cap.  Labial  palpi  long,  curved,  smooth,  terminal 
joint  as  long  as  seconds  Maxillar}'  palpi  obsolete.  Tongue  present, 
weak.  Face  and  head  smooth .  Anterior  wings  ovate,  obtusely  rcnuided 
at  apex.  Hind  wings  elongate  ovate,  o])tusely  roimded  at  apex.  Pos- 
terior tibiae  and  l)eginning  of  tarsi  with  heavy  bunches  of  hairs  above 
and  lielow.  The  moth  sits  with  the  hinder  part  obliquely  niised  from 
the  surface,  face  closely  applied  to  it,  forelegs  stretched  forward  in 
front  and  wings  roofed  over  the  ])ody.  Ant^nnje  extended  along  the 
body  imder  the  wings  and  reaching  a  little  outside  the  apex  of  these. 

Venation.  Fort^.  wings:  11  veins,  5  absent,  all  separate,  7  to  costa; 
a>)ove  the  end  of  the  cell  is  a  secondary  cell  which  emits  veins  9  and  10; 
lb  simple.     Hind  wings:  S  veins,  all  se|>arate. 

In  spite  of  the  totally  difl'erent  wing  form  and  the  presence  of  labial 
palpi,  the  genus  reminds  one  strongly  of  Leucoptem  in  general  habitus, 
as  in  mine  and  cocoon,  but  its  tiiic  affinities  are  uncertain  to  me. 

PODIASA   CHIOCOCCELLA,  new  species. 

(Plakil,  fl^r.  12.) 

Antennae  yellowish  silvery,  light  fus(*ous  toward  tip,  basal  joint 
with  large  silvery  white  eye  cap.  Labial  palpi  silvery  white.  Eyes 
deej)  black  lx>th  in  living  and  in  dead  specimens.     Head  and  thorax 
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silvery  white,  thorax  with  two  longitudinal  light  golden  yellow  streaks. 
Forewings  silvery  white,  on  the  apical  half  overlaid  with  light  and 
dark  ftiscous  scales.  These  are  arranged  in  irregular  groups  and 
wavy  lines,  diflfering  somewhat  in  different  specimens,  but  generall}'^ 
there  is  found  a  dark  group  at  basal  two-thirds  just  below  costa, 
which  emits  a  dark  streak  inward  and  downward  and  two  short  ones 
upward  to  costa.  Besides  these  a  transvei'se  row  of  dark  scales  a  little 
nearer  apex  and  a  dark  line  parallel  with  the  apical  dorsal  edge  are 
rather  constant  in  all  specimens.  Just  before  apex  of  the  dorsal  edge 
is  a  small  round  black  dot,  and  the  narrow  edge  around  the  apex  is 
brown.  In  some  specimens  the  fuscous  scales  are  also  sparsely  suflfused 
over  the  basal  half  of  the  wing,  especially  on  the  dorsal  part,  but  in 
most  specimens  this  is  pure  white. 

From  base  of  wing  to  apical  edge  are  two  longitudinal  narrow  lines 
of  light  golden  yellow,  concolorous  with  the  streaks  on  thorax.  These 
lines  are  obscured  from  the  middle  of  the  wing  outward  under  the 
fuscous  scales,  but  reappear  with  a  somewhat  deeper  golden  color  at 
apex,  where  there  are  rather  few  dark  scales;  the  upper  line  contains 
the  black  apical  spot.  The  earliest  bred  specimens  were  the  most 
white,  with  the  fuvscous  scales  light  and  limited  to  the  apical  half  of 
the  wing;  the  later  bred  specimens  were  more  suflfused  and  more 
darkly  irroratt*.  with  the  fuscous  scales.  Cilia  yellowish  gray  at  the 
tip,  with  a  dark  line  parallel  with  the  dorsal  edge.  Hind  wings  and 
cilia  shining  silvery  white,  abdomen  yellowish,  clothed  with  sparse 
silvery  white  scales.  The  males  sometimes  displayed  their  sexual 
organ,  which  was  pointed  downward  and  looked  like  the  pappus  on  a 
dandelion  fruit,  consisting  of  a  stalk  about  2  nmi.  long,  on  the  end  of 
which  was  a  globe  of  white  hairs  about  1  mm.  long.  Legs  silvery 
white,  with  ends  of  all  points  light  fuscous.  Front  tibia  rough-haired 
at  apex.  Posterior  tibia  with  heav\^  light  fuscous  tufts  above  and 
below;  beginning  of  tarsi  with  long  fuscous  hairs,  especially  a])ove. 

Alar  expanse,  S  to  10  mm. 

Described  from  more  than  20  specimens,  bred  from  Chiococca  race- 
inma^  collected  by  Dr.  Dyar  at  Palm  Bea(»h,  Florida. 

7yi>^.— No.4951,U.S.N.M.   . 

E^g  is  laid  on  underside  of  leaf  at  the  midrib.  Mine  begins  as  a 
long,  narrow,  seipentine,  and  broadens  out  suddenly  in  a  large  irregu- 
lar, whitish,  half-ti'ansparent  blotch,  equally  visible  on  both  sides  of 
the  leaf.  The  black  frass  is  scattered  irregularly.  The  larval  charac- 
ters are  veiy  strange.  Up  to  its  last  larval  molt  it  is  slender,  monili- 
form  with  the  first  thoracic  segment  twice  as  broad  as  the  head,  from 
thence  gradually  tapering  backward.  No  trace  of  either  thoracic 
or  abdominal  feet.  The  head  is  flat,  brown,  the  body  white;  fii-st 
thoracic  segment  with  the  large  semilunar  shield  black;  each  of  the 
other  segments  with  one  dorsal  and  one  ventral  large  shining  black 
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spot,  triangular  and  smaller  on  the  second  and  third  thoracic  segments, 
rectangular  on  the  others;  hairs  white.  When  fully  grown,  it  is  about 
9  mm.  long,  casts' its  skin  in  the  mine  and  assumes  its  last  larval  form, 
in  which  it  does  not  eat  and  which  is  strangely  different  from  the  for- 
mer stage.  Now  the  color  of  the  head  is  shining  black  and  the 
thoracic  shield  creamy  yellowish  white.  Body  very  dark  purplish  red, 
each  segment  with  a  conspicuous  laternal  spot  concolorous  with  the 
thoracic  shield.  But,  stranger  still,  now  both  the  thoiucic  and  the 
abdominal  feet  are  normal,  well  develoj)ed.  The  larva  cuts  a  slit 
in  the  epidermis  and  comes  out,  moving  freely  about  in  a  looping  man- 
ner like  a  geometrid,  for  which  it  might  easily  be  mistaken  if  the  num- 
ber of  feet  is  not  observed.  It  pupates  in  a  fold  at  the  edge  of  a  leaf 
or  in  any  suitable  corner  in  a  roomy  glistening  white  cocoon. 

COPTODISCA  Walsingham=ASPIDISCA  Clemens. 
COPTODISCA  CONDALI^,  new  species. 

Antennae  fuscous,  i  of  forewing.  Palpi,  face,  head,  thorax,  and 
basal  part  of  fore  wing  silvery  white,  in  some  lights,  with  golden  reflec- 
tions, especially  on  vertex.  Apical  half  of  forewing  golden  yellow, 
with  a  costal  and  a  dorsal  silvery  white  streak  at  the  beginning  of  the 
cilia,  nearly  uniting  so  as  to  form  a  fascia,  black  margined  on  both  sides. 
Just  behind  is  another  costal  white  spot,  also  black  margined  behind, 
and  at  apex  is  a  large  velvety  black  triangular  spot.  Outer  dorsal  edge 
of  wing  black.  Cilia  silvery  white,  with  a  single  black  pencil  of  hairs 
at  apex  continued  from  the  apical  black  spot.  Hindwing  dark  grey 
with  silvery  reflections;  cilia  paler  with  golden  reflections.  Abdomen 
black  above;  underside  of  body  silvery  white;  legs  silvery. 

Alar  expanse,  3.4  to  3.7  mm. 

Type.—^o,  4952,  U.S.N.M. 

Described  from  nine  specimens,  bred  February  12-24  from  upper 
mines  in  leaves  of  Condalla  fet^rea^  collected  by  Dr.  Dyar  at  Palm 
Beach,  Florida. 

Egg  is  laid  on  underside  of  leaf  at  the  midrib.  The  mine  begins  as  a 
short,  gradually  broadening  upper  serpentine  one,  filled  with  black 
f  rass,  and  ends  in  a  transparent  nearly  circular  blotch,  the  sides  of 
which  the  larva  cuts  out  and  uses  as  a  case,  which  is  fastened  by  one 
short  silken  band  to  a  leaf  or  twig.  Case  is  oval,  3  by  1.5  mm.  Several 
mines  often  found  in  one  leaf.  Larva  is  cylindrical,  first  and  second 
thoi-acic  segments  broad  and  flattened,  body  tapering  backward. 
Head  is  light  brown,  small,  retractile  into  the  first  thoracic  segment; 
thoracic  shield  and  anal  plate  dark  brown;  body  greenish  white  with  a 
large  dorsal  and  ventral  dirty  gray  spot  on  each  segment  Feet 
obsolete.  This  species  is  very  near  C,  sphnd/rnfereUa  Clemens,  but 
has  the  black  in  forewing  less  pronounced  both  in  extent  and  shade. 
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BUCCULATRIX  Zeller. 
BUCCULATRIX  IVELLA,  new  species. 

Antennse  silvery  gray  with  darker  annulations;  eyeeaps  large, 
speckled  with  light  brown.  Palpi  obsolete.  Face  smooth,  white. 
Tuft  on  head  in  front  white,  above  speckled  with  light  brown.  Tho- 
rax fuscous.  Forewings  light  ferrugineous  gray,  mottled  with  brown 
and  fuscous.  At  beginning  of  costal  cilia  is  a  longitudinal  streak  of 
dark  fuscous;  opposite  on  the  dorsal  edge  another  similar  streak,  and 
at  apex  a  third  one.  A  line  from  base  of  wing  to  this  last  streak  just 
above  the  fold  is  light  gray,  unmottled,  while  on  the  fold  is  a  much 
si)€ckled  line;  both  of  these  two  longitudinal  lines,  however,  are  in 
some  specimens  interrupted  and  effaced.  Cilia  light  gray;  headwing 
and  cilia  silvery  gray.  Underside  of  body  light  yellowish,  legs  yellow, 
tarsi  nearly  white  annulated  with  black. 

Alar  expanse,  6.5  to  7.5  mm. 

Described  from  12  specimens,  bred  from  Iva  frutescens^  collected  by 
Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.—^o.  4953,  U.S.N.M. 

The  larva  at  first  mines  the  leaves;  afterwards  it  feeds  unprotected 
on  the  underside  of  the  leaves.  In  the  latter  period  it  is  dirty  white 
with  black  hairs,  head  yellow  with  black  eye  marks  and  brown  mandi- 
bleii,  tubercles  polished  white.  When  full  grown  about  5.5  mm.  long. 
It  reminds  one  in  general  appearance  very  much  of  the  larva  of  Plu- 
tdla  rrvacid'ipennu  Curtis  {cruciferarum  Zeller).  The  cocoon  is  of  the 
usual  Bucculatrix  form,  pure  white,  about  6.5  mm.  long. 

BEDELLIA   Stainton. 
BEDELLIA  MINOR,  new  species. 

If  I  bad  received  the  types  of  this  species  for  determination,  I  should 
surely  have  pronounced  them  small  specimens  of  the  common  somnu- 
lenteUu  Stainton,  and  the  knowledge  of  its  food-plant  would  naturally 
strengthen  this  belief. 

Fortunately,  however,  I  received  larvse  in  all  stages,  and  although 
they  also  at  a  superficial  examination  might  be  taken  for  HorrinvlenteUa 
there  are  distinct  and  constant  differences  aside  from  the  smaller  size, 
and  it  is  undoubtedly  a  distinct  form,  developed  through  long  isolation 
from  the  cosmopolitan  species. 

AntennsB  as  long  as  forewing,  white  with  black  annulations,  basal 
joint  enlarged,  with  large  dense  pecten  beneath,  yellowish  speckled 
with  black.  Labial  palpi  short,  drooping,  yellow.  Face  whitish. 
Tuft  on  head  reddish  yellow  with  tips  of  hairs  fuscous.  Thorax  whitish 
yellow.  Forewing  light  grayish  yellow  sprinkled  with  black  and  fus- 
cous scales,  most  thickly  on  apical  two-thirds;  basal  one-third  only 
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slightly  darkened  with  fuscous;  dorsal  margin  about  as  much  sprinkled 
with  dark  scales  as  the  rest  of  the  wing.  Hindwings  dark  gray,  cilia 
lighter  yellowish. 

Venation  is  identical  with  that  of  somnvlentella.  Abdomen  above 
dark  gray,  below  silvery  yellow  with  black  atoms.  Anal  tuft  ochreous; 
legs  yellow,  speckled  with  black,  silvery  white  on  the  inside;  hairs  on 
posterior  tibiae  whitish  ochreous;  tarsi  annulated  with  black. 

Alar  expanse,  6  to  6.6  mm. 

Described  from  12  specimens,  bred  fix)m  Ipomoea,  collected  by  Dr. 
Dyar  at  Palm  Beach,  Florida. 

Type.—^o,  4954,  U.S.N. M. 

ThiB  species  is  of  a  lighter,  more  yellowish  color  than  most  speci- 
mens of  807)inid'e7}tella,  The  dorsal  unspeckled  streak  generally  found 
in  sonmvlenteUd  is  in  this  species  unicolorous  with  the  rest  of  wing, 
while  the  basal  part  of  the  wing  is  more  sparsely  speckled.  Still  these 
points  are  somewhat  variable  in  HontnvlerUeUa^  but  of  a  very  large 
series  of  aoiymvlenteUa  none  were  as  small  as  the  largest  Tninor, 

Larva  feeds  in  exactly  the  same  fashion  as  the  cosmopolitan  species, 
making  irregular  clear  blotches;  the  angular  pupa  is  identical  in  form, 
possibly  a  little  more  robust,  and  is  exposed,  attached  by  the  extrem- 
ities to  silken  threads. 

Larva  differs  from  that  of  somnvlentellu  in  the  absence  of  the  lateral, 
yellowish  white,  polished  tubercles,  which  are  found  in  sommd^nteUu 
on  joints  5,  8,  and  9,  and  the  subdorsal  series  of  purple  spots  is  very 
much  less  pronounced,  the  entire  larva  being  more  uniformly  green- 
ish purple. 

There  is  no  possibility  of  the  small  size  being  due  to  unnatural  con- 
ditions by  transferring  the  larva  from  the  tropical  climate  northward, 
as  Dr.  Dyar  bred  exactly  similar  small  moths — and  nothing  but  these — 
on  the  spot.  Besides  a  very  large  number  of  larv8B  were  examined 
carefully  by  the  writer  and  the  differences  were  found  to  be  constant. 

METRIOCHROA,  new  genus. 

(Type,  Meiriochroa  pgycholriella  Busck.) 

Antennae  a  little  longer  than  forewing,  simple,  basal  joint  with  small 
pecten  beneath.  Labial  palpi  moderate,  smooth,  slightly  curved,  in 
the  living  insect  erected  in  front  of  face,  in  dry  specimen  porrected, 
or  drooping;  second  joint  with  scales  projecting  at  ap>ex,  terminal  as 
long  as  second,  rather  blunt.  Maxillary  palpi  small  but  distinct, 
slightly  curved  upward,  in  dead  specimen  drooping.  Tongue  mod- 
erate, spiraled.  Face  and  head  smooth.  Forewings  elongate,  lance- 
olate, pointed,  cell  very  long.     Hindwings  very  narrow  setiform. 

Antennae  and  middle  legs  smooth  with  end  of  tibiie  thickened.  Pos- 
terior tibise  clothed  with  long  spiny  hairs  above;  inner  spurs  twice  a:^ 
long  as  outer  spurs. 
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Venatiofi, — Fore  wings:  9  veins,  3  and  4  absent,  6  and  7  stalked, 
7  to  costa,  11  absent,  1  simple.  Hind  wings:  4  veins,  7  to  apex,  6  out 
of  7;  median  system  represented  by  a  single  vein.     Cilia  5. 

Position  at  rest  more  like  Tisheria  than  Gracilaria,  body  obliquely 
raised  in  front  and  forelegs  applied  to  body.  Antennae  are  laid  along 
and  over  the  forewings.  Before  settling  down  to  rest  the  moth  whirls 
the  antennas  in  rotary  motion  and  raises  the  body  up  and  down  with 
an  impatient  motion,  alternately  bending  and  stretching  forelegs. 
The  genus  is  allied  to  Ornix,  but  reminds  one  much  of  Tisheria  and 
Bedellia. 

METRIOCHROA  PSYCHOTRIELLA,  new  species. 

(Plate  I,  fig.  13.) 

Antennae  bluish  black  annulated  with  white,  last  joint  white.  Labial 
palpi  light  yellow,  with  a  ring  around  the  middle  of  terminal  joint 
black.  Maxillary  palpi  white.  Face  white,  vertex  white  with  bluish 
scales  intermixed;  sides  of  head,  thorax,  and  anterior  wings  dark 
brown,  nearly  black,  with  a  bluish  metallic  luster  and  with  sparse 
bluish-white  scales  uniformly  intermixed.  Cilia  dark  gray  with  two 
apical  transverse  lines  black.  Hindwings  light  pui-plish  grey,  cilia 
darker.  Abdomen  of  the  general  hue,  with  the  anterior  margin  of 
each  segment  light  yellow.  Legs  yellow;  tarsi  annulated  with  bluish 
black. 

Alar  expanse,  5.5  to  5.8  mm. 

Described  from  six  specimens  bred  from  mines  on  Psychotria  undata^ 
collected  by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Tra>€.—So.  4955,  U.S.N.M. 

I^g  is  laid  on  upper  surface  of  the  leaf;  mine  is  a  long  (15  ram.), 
winding,  narrow  sei*pentine  on  upper  side  of  leaf,  with  the  black 
f  rass  deposited  in  quite  regular  transverse  lines.  Gradually  it  becomes 
broader  (2  to  3  mm.)  and  ends  in  a  small,  oblong  (5  to  6  mm.),  broad 
blotch,  drawn  together  longitudinally  into  one  or  more  ridges,  beneath 
which  the  larva  pupates  without  forming  any  cocoon,  the  mine  being 
simply  .slightly  silk  lined.     The  pupa  protrudes  when  the  moth  issues. 

Larva  is  most  singular;  cylindrical,  somewhat  flattened,  with  no 
trace  of  thoracic  feet;  in  their  place  three  pairs  of  polished  circular 
platen;  five  pairs  of  well-developed  abdominal  feet,  one  pair  on  each 
of  joints  6,  7,  8,  9,  10,  counting  the  head  as  first  joint;  no  anal  feet. 

MARMARA  Clemens. 

MARMARA  GUILANDINELLA,  new  species. 

Antennas  i,  rather  thick,  with  large  pecten  beneath  basal  joint,  and 
sparsely  ciliated  throughout;  metallic  black.  Liabial  palpi  slightly 
curved,  in  the  living  insect  reaching  vertex,  in  dead  specimens  por- 
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rected;  second  joint  a  little  rough  with  scales  projecting  at  apex,  third 
nearly  as  long  as  second,  blunt,  both  joints  silvery  white,  with  apex 
black.  Maxillary  palpi  white,  moderate,  ascending,  clothed  with 
long  spreading  black  hairs,  especially  at  tip.  Face  smooth,  silvery 
white.  Head  smooth,  silvery  white  with  fuscous  scales.  Thorax  and 
forewings  deep  bluish  black  with  metallic  reflections;  a  narrow  silvery 
white  fascia  at  basal  third,  at  middle  of  costa  a  silvery  white  spot  and 
nearly  opposite,  but  a  little  farther  outward,  a  dorsal  one.  Farther 
out  in  the  costal  cilia  is  a  third  costal  white  spot.  Cilia  bluish  black 
with  tips  white.  Hindwings  purplish  gi'ey,  cilia  4,  lighter.  Abdo- 
men bluish  black  with  silvery  reflections;  anal  tuft  silvery  grey;  legs 
smooth,  black  with  white  annulations. 

Alar  expanse,  4.8  mm. 

Described  from  a  single  male  in  fine  condition,  bred  March  27, 
1900,  from  material  collected  at  Palm  Beach,  Florida,  by  Dr.  Dyar. 

Type.—^o.  4966,  U.S.N.M. 

Larva  mines  the  twigs  of  GuUmidina  honducdh.  in  the  same 
tB&hion  BsJfarmarasalictella  in  willow  bi'anches.  Mine  is  a  verj^  ^^i^g* 
narrow,  irregular  serpentine,  going  upward  or  downward  very  near 
the  surface  just  under  the  epidermis.  Larva  is  very  flat,  much  incised 
between  the  segments,  tapering  backward;  head  very  flat,  mandibles* 
large,  projected  far  out  in  front  of  the  head.  At  maturity  it  assumes 
a  similar  wine-red  coloration  of  transverse  bands  as  salictdh.  Cocoon 
white,  spun  outside  the  mine. 

The  species  is  quite  near  to  salictdla^  a  bred  series  of  which  is  now 
before  me,  but  it  is  smaller,  darker,  and  with  the  second  fascia  in 
sal^ictella  represented  by  the  costal  and  the  dorsal  spot. 

The  venation  in  both  species  is  as  follows:  Forewing  elongate 
ovate;  7  veins,  3  to  5  absent,  8  and  9  absent,  lb  simple,  6  and  7  separate, 
one  to  each  side  of  the  apex.  Hind  wing  setiform,  5  veins;  8  short,  7 
along  costa  to  apex,  5  and  6  from  common  independent  stalk  from 
base,  3  and  4  absent.     (See  Plate  I,  fig.  14.) 

LITHOCOLLETIS  Hubnep. 

LITHOCOLLETIS  VERBESINELLA,  new  species. 

Antennae  silvery  white  with  black  annulations,  last  4  or  5  joints 
white.  Labial  palpi  silvery  white.  Face  golden  iridescent  white; 
tuft  on  head  reddish  yellow  with  a  few  white  scales.  Thorax  and 
forewing  deep  golden  yellowish  brown.  At  basal  third  is  a  silvery 
white  costal  streak  directed  outward,  strongly  margined  externally 
with  black.  At  the  middle  of  the  wing  is  a  silvery  white,  outwaixily 
angulated  fascia,  and  at  the  beginning  of  costal  cilia  another  similar 
one,  both  strongly  margined  exttM-nally  with  black.  Just  before  apex 
is  a  third  small  silvery  white  fascia,  with  a  few  scattered  black  scales 
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externally.  Cilia  light  golden  yellow.  Hindwings  dark  silvery  gray, 
cilia  a  shade  lighter.  Abdomen  above,  dark  gray;  underside  silvery 
and  golden  yellow.    Legs  silvery  with  broad  black  annulations. 

Alar  expanse,  6.4  mm. 

Described  from  a  single  specimen,  bred  from  Verbesina  virglnica^ 
collected  at  Palm  Beach,  Florida,  by  Dr.  Dyar. 

T^pc—No.  4957,  U.S.N.M. 

The  larva  makes  a  roomy  tent-shaped  mine  on  the  under  side  with 
the  lower  epidermis  much  wrinkled  longitudinally,  and  pupates  in  an 
elongate  white  cocoon  suspended  at  both  ends  like  a  hammock  inside 
the  mine.     Larva  belongs  to  the  cylindrical  group. 

I  made  no  further  notes  on  the  larva,  and  even  omitted  to  write  Dr. 
Dyar  for  more  material  to  breed  from,  because  I  was  convinced  that 
it  was  the  mine  and  larva  of  LithocoUetU  ekphantopodeUa^  Frey  and 
Boll,  which  I  have  bred  commonly  from  exactly  similar  mines  on  Ver- 
besina  at  Washington,  D.  C.  The  moth,  however,  while  belonging 
in  the  same  group  with  dephantopodella  and  arrvbrosiella^  is  decidedly 
different,  notably  in  the  more  angulated  and  darker  margined  first 
fascia  and  the  complete,  angulated  second  fascia  instead  of  the  costal 
and  dorsal  streak  of  depftarttopoddla, 

COiRISCIUM  Zeller. 
CORISCIUM    RANDIELLA,  new  species. 

AntenneB  longer  than  forewing,  grey,  each  joint  tipped  with  black. 
Labial  palpi  long,  curv^ed,  second  joint  strongly  tufted  beneath,  espe- 
cially toward  apex,  terminal  one  nearly  as  long  and  somewhat  rough 
in  front;  white  with  tips  grey.  Maxillary  palpi  distinct,  smooth, 
white.  Face  silveiy  white.  Head  white  with  central  parts  mouse 
grey.  Thorax  mouse  grey  with  two  lateral  longitudinal  white  lines. 
Forewings  mouse  grey  with  a  golden  luster.  Three  outwardly  directed 
silvery  white  costal  streaks,  all  thinly  black  margined,  reach  nearly  to 
the  fold.  From  base  to  apex  a  dark-edged  undulating  silvery  white 
line  with  the  tops  of  the  three  undulations  touching  the  fold  and  the 
three  bases  of  these  undulations  on  the  dorsal  edge.  The  black  mar- 
gin of  the  last  undulation  and  that  of  the  last  costal  streak  unite  in  a 
small  longitudinal  spot.  Cilia  white  with  a  short  black  dash  on  the 
costal  side  and  two  short  parallel  black  lines  on  the  dorsal  sides. 
Hindwings  light  silvery  gray.  Legs  silvery  white  with  deep  black 
annulations  on  the  tarsi. 

Alar  expanse,  5.8  to  6.1  nma. 

Described  from  5  specimens  bred  from  Randla  aeidectta^  collected 
by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.—^o.  4958,  U.S.N.M. 

llie  egg  is  laid  at  the  edge  of  a  leaf  on  the  under  side;  the  young 
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larva  bores  through  to  the  upper  side,  forming  a  more  or  less  trumpet- 
shaped  upper  blotch  extending  along  the  edge  of  the  leaf.  When 
fresh  the  mine  is  not  much  discolored,  but  when  old  it  becomes  whitish 
brown.  Mr.  Kinzel  says  that  this  species  becomes  very  abundant  and 
injurioas  to  the  Randia  in  summer  time. 

Larva  is  cylindrical,  with  14  legs,  yellow;  mandibles  light  brown. 
When  mature,  it  is  about  4.6  mm.  long;  it  leaves  the  mine  and  makes 
a  slight  fold  on  under  side  of  a  leaf,  drawing  the  edge  down  with 
transverse  cables  of  white  silk,  under  which  the  oval  white  cocoon  in 
spun. 

CHILOCAMPYLA,  new  genus. 

(Type  ChUocampyla  dyariella  Busck. ) 

Antennae  nearly  li,  simple;  basal  joint  somewhat  flattened  and 
enlarged,  with  thick  covering  of  scalers,  and^with  large  heavy  pecten 
beneath,  giving  the  appearance  of  an  eyecap,  although  not  thus  used; 
antennte  at  rest,  being  porrocted  obliquely  in  front.  Labial  palpi  long, 
slender,  smooth,  curved,  in  the  living  insect,  erected  before  and  kept 
close  to  fjice,  reaching  the  vertex;  in  dead  specimens  drooping,  later- 
ally divergent;  second  joint  a  little  thickened  at  apex;  terminal  nearlj' 
as  long  as  second,  pointed.  Maxillary  palpi  moderate,  porrected, 
slightly  curved  upward.  Tongue  very  long,  scaled  at  base.  Head 
and  face  smooth;  head  elongate  narrow;  face  retreating.  Eyes  large, 
prominent.  Antei'ior  wings  narrow,  much  elongated;  in  female 
pointed,  and  of  normal  fonn;  in  male  with  a  costal  depression  at  two- 
thirds  from  base,  making  the  wing  one-third  narrower  at  that  point, 
widening  out  again  toward  tip,  which  is  rather  blunt.  The  males  can 
at  once  be  distinguished  by  this  peculiarity.  Posterior  wings  setif orm; 
costa  excised  f  I'om  basal  third  to  apex. 

Venutio)}, — In  female:  11  veins;  8  absent,  6  and  7  shortly  stalked, 
7  to  costa,  1^'  simple;  in  the  male  the  costal  depression  causes  a  nar- 
rowing of  the  cell  and  obliterates  vein  10;  cell  wideni?  out  again  after 
the  costal  depression,  and  venation  is  otherwise  identical  with  that  of 
the  females.    Hindwings:  8  veins;  7  to  apex;  cell  open  between  4  and  5. 

Anterior  tibia}  thickened  at  apex,  with  smooth  scales.  Middle  tibiae 
smooth,  thickened  at  end,  with  heavy  tuft  of  scales;  together  with 
anterior  legs  prominently  displayed,  Gracilaria-fashion,  when  insect  is 
at  rest.  Posterior  tibia3  above  with  two  longitudinal  rows  of  bristles; 
inner  spurs  at  the  end  of  tibia  several  times  as  long  as  outer  spurs. 

An  offshoot  from  Gracilaria,  and  allied  to  Spanioptila  Walsingham, 
which  genus  1  know  only  from  description;  but  differing  in  venation 
and  the  smooth  middle  tibite.  Also,  apparently,  by  a  much  more 
strongly  developed  pecten  on  first  antennal  joint,  besides  the  curved 
costa  of  the  uiales. 
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CHILOCAMPYLA  DYARIBLLA,  new  species. 
(Platel,  fig.  15.) 

Antennse  straw-yellow,  indistinctly  annulated  with  a  darker  shade; 
first  joint  and  pecten  in  front  deeper  yellow,  with  bluish  black  edges; 
posterior  side  all  black.  Face,  head,  and  labial  palpi  light  shining 
straw-yellow;  third  joint  of  palpi  with  a  black  annulation  around  the 
base  and  one  around  the  middle.  Maxillary  palpi  yellow  with  tips 
black.  Eyes  in  the  living  insect  brilliant  brick-red,  in  dead  specimens 
dark  brown.  Thorax  dark  straw-colored,  shoulders  light  brown. 
Forewing:  ground  color  straw-yellow  with  gray,  purple  and  black 
scales  intermixed.  Basal  half  of  costal  edge  whitish  with  black  dots; 
reaching  from  basal  fourth  to  middle  of  wing  and  inward;  beyond 
fold  is  a  large,  ill-defined,  triangular,  costal  spot,  darkest  at  the  edges, 
with  the  dark  scales  predominating.  Just  before  apex  is  a  thin, 
indistinct,  transverse  line  of  white  scales. 

In  the  male  the  portion  of  the  wing  just  below  the  costal  depression 
is  somewhat  deeper  yellow  and  without  intermixed  darker  scales. 
Cilia  dark  purple.  Hindwings  and  cilia  light  purple;  the  entire  insect 
in  some  lights  with  brilliant  pui-ple  reflections.  Fore  and  middle  legs 
yellow  with  the  enlarged  parts  of  the  tibisB  purplish  black.  Tarsi 
with  purple  annulations.  Abdomen  dark  purple  above;  entire  body 
beneath  silvery  white. 

Alar  expanse,  7  to  8.5  mm. 

Described  from  more  than  30  specimens,  bred  February  18  to 
Marc*h  20,  1900,  from  material  collected  at  Palm  Beach,  Florida,  by 
Dr.  Dyar,  in  honor  of  whom  this  species  is  named. 

7y/?6J.— No.  4959,  U.S.N.M. 

Food  plant  two  species  of  Eugenia.  The  mine  is  one  of  the  most 
interesting  I  have  met  with.  Egg  is  laid  on  the  underside  of  the  leaf 
and  mine  begins  as  a  long  narrow  line  along  the  edge  of  the  leaf  for 
about  25  mm.  and  then  turning  inward  it  suddenly  broadens  out  in  a 
large  bladder  like  blotch  nearly  covering  the  entire  leaf.  The  upper 
and  lower  epidermis  are  separated  and  the  leaf  is  inflated  and  yields 
to  pressure  like  an  air  cushion,  being  from  3  to  6  mm.  thick.  Mine 
shows  whitish  green  on  the  underside,  discolored  with  purple  on  the 
upperside.  The  inside  of  the  mine  looks  as  if  overgrown  with  a 
small,  whitish  pearly  fungus,  and  before  I  had  examined  it  carefully 
and  found  the  larva  and  the  early  part  of  the  mine  I  took  the  phenom- 
ena to  be  the  result  of  a  fungous  disease.  Inside  this  roomy  mine  is 
found  a  cylindrical,  clear,  transparent  larva  with  sparse  white  hairs 
and  with  14  legs.  Head  is  light  brown  with  darker  reddish  brown 
suture**  and  two  black  eyespots. 

When  full  grown,  it  is  alx)ut  4.5  mm.  long;  it  comes  out  of  the  mine, 
turns  vivid  wine  red,  and  spins  a  dense,  oval,  yellowish  grey  cocoon 
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in  a  slight  fold  on  leaf.  The  average  cocoon  measures  7  by  4  mm. 
The  pupa  is  at  first  white,  with  black  eyes,  part  of  which  the  enlarged 
first  antennal  joint  covers;  the  antennae  reach  far  beyond  anal  tip. 
On  the  front  of  the  head  is  a  stout,  sharp,  brown  spine,  used  to  cut 
the  cocoon  w^hen  the  imago  issues. 

When  mature  the  pupa  assumes  the  coloration  of  the  imago.  The 
pupa  stage  lasted  in  a  wanii  room  about  three  weeks.  The  pupa  shell 
is  left  protruding  from  the  cocoon.  Position  of  imago  at  rest  like 
that  of  Gracilaria,  but  with  antennae  porrected  obliquely  in  front. 

EUCOSMOPHORA,  Walsingham. 
EUCOSMOPHORA  SIDBROXYLONELLA,  new  species. 

Antennae  |,  simple,  basal  joint  without  pecten,  dark  fuscous  at 
base  with  a  cupreous  sheen.  At  rest,  porrected  sti*aight  in  front  of 
the  insect.  Labial  palpi  long,  smooth;  third  joint  as  long  as  second, 
in  the  living  insect  recurved,  overarching  the  vertex,  kept  rather  far 
from  face;  in  dead  specimen  laterally  divergent.  Color  bright  golden. 
Maxillary  palpi  small  but  distinct,  golden.  Eyes  in  the  living  insect 
brilliant  coral  red.  Head  and  thorax  smooth,  shining  metallic  golden. 
Forewings  bright  metallic  golden  with  cupreous  reflections.  Seen 
under  a  lens  the  basal  and  apical  part  of  the  wing  is  pure  gold,  the 
inteiTening  space  coppery,  but  the  reflections  are  so  strong  on  both 
colors  that  the  entire  wing  sometimes  appeal's  all  gold,  while  in  other 
lights  the  cupreous  predominates.  From  the  base  is  an  elongated, 
costal,  black  streak,  extending  nearly  one-fourth  of  the  wing  and  inter- 
rupted before  the  middle  by  two  golden  dots.  About  the  middle  of 
the  wing  is  another  elongated,  narrow,  subcostal  black  streak  with 
bright  metallic  blue  reflections.  Opposite  it,  on  the  dorsal  edge, 
begins  a  third  elongated  black  streak,  extending  obliquely  upward 
and  outward  nearly  to  the  costal  margin,  and  from  there  to  apex. 
The  portion  of  the  wing  below  and  outside  this  line  is  in  some  lights 
dusky  black  with  bright  golden  streaks,  but  in  other  lights  the  black  is 
obliterated  by  the  strong  golden  reflections.  Cilia  and  hindwings 
dark  grey,  with  bronze  reflections.  Abdomen  dark  fuscous,  with 
bronzy  reflections.  Legs  golden;  posterior  tibia?  clothed  with  rather 
short,  stiff,  spiny  hairs  above;  middle  tibia;  smooth;  underside  of 
body  silvery  white. 

Alar  expanse,  8  mm. 

Described  from  a  single  specimen,  bred  February  27,  1900,  from 
mastic  (Slderoxyloti  paUidum)  collected  at  Palm  Beach,  Florida,  by 
Dr.  Dyar. 

Type.— No.  4960,  U.S.N.M. 

I  am  not  acquainted  with  this  genus  except  through  Lord  Walsing- 
ham's  description,  but  I  have  little  doubt  that  this  species  belongs  to 
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it,  although  the  single  specimen  does  not  allow  a  thorough  examination 
of  the  venation.  It  is  a  splendid,  shining  little  insect,  which  ^' ought" 
to  go  in  the  genus  Eucosmophora  (who  carries  a  beautiful  ornament). 
It  seems  very  near  E.  dives  Walsingham,  but  there  is  no  trace  of  any- 
white  costal  spot,  nor  any  white  at  all  on  the  f orewing,  as  is  the  case 
with  ]S.  dives. 

The  larva  is  cylindrical,  with  14  legs,  yellow,  with  darker  yellow 
head  and  brown  mandibles.  It  mines  the  upper  side  of  j'^oung  leaves 
of  Sideroxylon,  at  the  same  time  drawing  the  leaf  longitudinally  into 
a  roll  or  fold,  which  covers  up  the  mine  out  of  sight. 

GRACILARIA  Haworth. 
GRACILARIA  BURSERELLA,  new  species. 

AntennaB  longcer  than  forewing,  purplish  gray,  becoming  gradually 
lighter  outward,  silvery  white  at  tip.  Labial  palpi  white  on  the  out- 
side with  purple  shadings  and  tip  of  terminal  joint  black.  Maxillary 
palpi  moderate,  porrected,  white.  Face  white.  Head  and  thorax  yel- 
lowish brown  with  strong  purple  reflections;  forewing  brown  with 
strong  purple  reflections;  along  costa  a  shade  lighter,  more  yellowish. 
Small  irregular  -black  dots  all  over  the  wing;  just  before  tip  an  indis- 
tinct narrow,  black  fascia;  cilia  dark  gray.  Hindwing  dark  purplish 
gray.  Cilia  lighter.  Abdomen  dark  purple,  underside  white,  speckled 
with  purple,  legs  white  with  brown  shadings;  tuft  on  middle  tibia 
dark  purplish  brown. 

Alar  expanse,  9.6  and  10.4  mm. 

Described  from  two  males,  bred  February  21,  1900,  from  Bursera 
guminifera^  "gumbo-limbo,"  collected  by  Dr.  Dyar  at  Palm  Beach, 
Florida. 

Titpe.—^o.  4961,  U.S.N.M. 

Larv^a  is  cylindrical,  yellow,  without  markings;  14  feet.  At  first  it 
makes  a  small  triangular  mine  between  midrib  and  another  rib  on  under- 
side of  the  leaf.  Afterwards  it  folds  the  edge  of  the  leaf  downward. 
The  species  is  quite  near  to  G,  vloldcella  Clemens. 

GRACILARIA  SEBASTIANIELLA,  new  species. 

Antennse  longer  than  forewing,  shining  fuscous.  Labial  palpi 
whitish  with  tips  fuscous.  Maxillary  palpi  white.  Face  whitish. 
Head  and  thorax  yellowish.  Forewing  yellowish  fuscous;  from  costa 
at  basal  third,  directed  obliquely  itiward,  is  a  narrow  white  fascia;  at 
middle  of  the  wing  is  a  dorsal  white  streak,  parallel  with  the  fascia 
and  reaching  to  the  fold.  At  apical  third  of  the  wing  is  a  costal 
whitish  streak,  perpendicular  to  the  dorsal  streak  and  also  reaching  the 
fold.  Extreme  tip  of  wing  and  the  adjoining  cilia  white  with  a  black 
dot  on  apex.     All  of  these  white  markings  are  strongly  margined 
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internally  with  black.  At  apical  fourth,  between  the  last  costal  streak 
and  apex,  is  an  oval  black  spot  with  the  center  white  and'  the  entire 
costal  edg^e  is  slightly  mottled  with  black.  Cilia  dark  fuscous  with  a 
whitish  line  parallel  with  the  dorsal  edge.  Hindwings  and  cilia  dark 
gray.  Abdomen  dark  fuscous,  anal  tuft  yellowish.  Legs  silvery 
yellow;  tarsi  with  black  annulations. 

Alar  expanse,  7.6  to  8.4  mm. 

Described  from  3  specimens,  bred  from  SSastiania  liicida^  collected 
by  Dr.  Dyar  at  Palm  Beach,  Florida. 

Type.—^o,  4962,  U.S.N.M. 

Larva  makes  a  brown,  irregular,  elongated  upper  blotchmine,  with 
the  upper  epidermis  drawn  into  a  longitudinal  ridge.  It  leaves  the 
mine  and  spins  its  white  cocoon  in  a  sharp  fold  at  the  edge  of  the  leaf. 

PHYLLOCNISTIS  Zeller. 

Of  the  American  species  placed  under  this  genus  P,  ampelopsiella 
Chambers,  Uriodendroiii4'U<i  Clemens,  popidiella  Chambers,  mtifdiella 
Chambers,  vltlgenella  Clemens,  and  Uquidamherisella  Chambers  all 
conform  well  with  the  definition  of  that  genus.  So  does  P.  magnolia- 
ella  Chambers,  the  imago  of  which  has  never  been  described,  but  which 
I  have  bred  and  found  to  be  a  distinct  species. 

P,  smilacisella  Chambera  is  known  only  from  the  mine,  and  is 
unknown  to  me  except  from  description. 

The  imago  of  P,  erechtitiseUa  Chambers  has  never  been  described, 
but  I  have  bred  a  large  series  of  it  from  Erechtites  hierddfolia.  I 
have  also  a  large  series  of  P,  iiiJilgnis  Frey  and  Boll  bred  from  Seneda 
aureus.  The  mines  of  both  are  among  the  earliest  found  in  spring, 
and  several  generations  are  produced  during  summer  until  late  fall. 
The  insects  overwinter  as  imago  like  the  other  species  of  the  genus. 
Living  material  of  both  is  now  before  me,  and  I  am  unable  to  find 
any  difference  between  them  in  any  stage.  Frey's  name  must  stand. 
Dr.  Edward  Meyrick,  of  England,  has  kindly  called  my  attention  to 
the  fact,  that  this  species  is  not  a  true  Phyllocnistis,  according  to  the 
present  definition  of  that  genus.  P,  mmgnis  has  the  antennte  some- 
what longer  than  the  forewings  instead  of  somewhat  shorter,  and  the 
basal  joint  is  in  no  way  dilated  into  an  eyecap.  Fre}^  says  about  his 
type  of  this  species:  ''Wirglauben  fiber  die  generishe  Stellung  des 
reizenden  Thierchens  uns  nicht  zu  tauschen,"  and  gets  out  of  the 
difficulty  by  stating:  '*Fuhler  defect." 

Otherwise,  in  venation,  characters  of  the  palpi,  head  and  posterior 
legs,  it  agrees  perfectly  with  Phyllocnistis  and  the  general  pattern  of 
the  wings  is  also  much  like  this  genus. 

As  the  early  stages  and  the  work  and  habits  of  this  species  are  also 
identical  with  those  of  the  genus,  I  should  propose  to  widen  the  defi- 
nition of  Phyllocnitis  rather  than  to  erect  a  new  genus,  the  more  so 
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on  account  of  the  following  nowl}'  discovered  Florida  species,  which 
is  an  intermediate  form. 

It  has  the  antennee  shorter  than  the  forewing  and  has  a  slight  indi 
cation  of  an  eyecap;  also  in  coloration  it  comes  between  the  *^red" 
insi^nis  and  the  "white"  undoubted  Phyllocnistis  group,  although  it 
is  nearest  to  the  former. 

PHYLLOCNISTIS  INTERMEDIBLLA,  new  species. 

Antennfe  nearly  as  long  as  forewing,  silvery  yellow,  basal  joint 
8lightl3'  enlarged  and  flattened.  Labial  palpi  silvery  white,  pointed, 
drooping.  Maxillary  palpi  obsolete.  Head  and  thorax  light  silvery 
gra3%  anterior  wing,  basal  two-thirds  silvery  gray,  somewhat  lighter 
than  in  P.  insignis  Frey  and  Boll,  but  not  the  pure  white  as  in  the 
grape-feeding  species.  In  the  costal  part  of  the  wing,  beginning  at 
base  and  reaching  to  the  apical  third  of  the  wing  is  a  sharply  defined, 
light-golden,  spindle-shaped  streak,  nearest  to  the  costal  margin  at 
base  of  wing,  nearest  to  the  fold  at  apical  third. 

The  first  part  of  apical  third  of  the  wing  is  evenly  overlaid  with 
dark  gray,  then  follows  a  large  oval  bright  orange-colored  black- 
centered  spot,  and  just  at  apex  is  a  large  deep  black  dot  emitting  into 
the  white  cilia  five  black  streaks,  three  into  the  costal  and  two  into  the 
dorsal  part.  The  cilia  is  very  long,  dorsal  and  costal  part  about  equally 
developed,  and  it  has  besides  these  five  black  streaks  one  more  costal, 
directed  toward  the  base  of  wing,  and  in  the  dorsal  part  is  a  dark  fus- 
cous streak,  parallel  with  the  dorsal  margin.  Hindwing  dark  gray; 
cilia  5,  silvery  white.  Abdomen  above  dark  fuscous,  below  silvery 
white.  Legs  silvery  white,  last  joint  of  tarsi  black.  Posterior  tibise 
with  long  stiflf  bristles  above. 

Alar  expanse,  4.2  mm. 

Type.—^o.  5189,  U.S.N.M. 

Bred  during  early  February  from  leaves  of  Mastic,  Sideroxylon 
(Masticodendroyi)  paUidum^  collected  by  Dr.  Dyar,  at  Palm  Beach, 
Florida. 

The  mine  is  on  the  underside  and  of  the  usual  Phyllocnitis  type; 
a  long,  whitish,  irregular  serpentine  just  below  the  epidermis,  confined 
to  one  side  of  the  leaf,  not  crossing  the  main  rib.  Total  linear  length 
of  an  average  mine  about  10  inches;  ending  at  the  edge  of  the'  leaf, 
where  a  little  pucker  is  made,  the  leaf  slightly  drawn,  and  the  cocoon 
formed  within  the  mine. 

In  a  few  cases  mines  were  found  on  the  upper  side  of  the  leaf. 
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EXPLANATION  OF  PLATE  I. 

Fig.    L  Venation  of  Arisiotelia  ivae  Busck. 

2.  Venation  of  Aproaerema  crotolariella  Busck. 

3.  Venation  of  Crnorimoschema  ierracoUeUa  Busck. 

4.  Venation  of  Didactylota  snellenella  Walsingham. 

5.  Venation  of  Nealyda  pisoniae  Busck. 

6.  Venation  of  Aivacampgis  lagunculariella  Busck. 

7.  Venation  of  Trichotaphe  melanihereUa  Busck. 

8.  Venation  of  Depressaria  amyrmUa  Busck. 

9.  Venation  of  BloMobasis  guikindinse  Busck. 
10.  Venation  of  Homaledra  ht^piathalama  Busck. 

IL  Gallery  of  Homaledra  heptathalama  Busck  (natural  size). 

12.  Venation  of  Podiam  chiocdccella  Busck. 

13.  Venation  of  Metriochroa  psycholriella  Busck. 

14.  Venation  of  Marmara  salictella  Clemens. 

15.  Venation  of  ChUocampUa  dyariella  Busck. 
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Venation  of  Tineid  Moths. 

For  explanation  of  plate  see  page  254. 
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LIFE  HISTORIES  OF  SOME  NORTH  AMERICAN  MOTHS. 


By  Harbison  G.  Dyar,  Ph.  D., 

Cuslodianf  Section  of  Lepidoplera, 


The  following  early  stages  of  some  North  American  Lepidoptera 
have  been  recently  observed.     With  a  few  exceptions  the  full  life  his 
tory  of  each  is  given. 

CAUTETHIA  GROTEI  Henry  Edwards. 

JSgg* — Slightly  elliptical,  well  rounded,  not  flattened,  resting  on 
the  leaf  only  narrowly;  shining  bright  green,  minutely  shagreened, 
but  also  with  obscure,  linear,  rather  small  reticulations.  Size  1.2  by 
1.1  by  0.9  mm.     Laid  singh^  on  the  back  of  leaf. 

Stage  I. — Head  rounded,  clypeus  reaching  to  the  middle  of  the 
front;  pale  ochraceous  greenish,  mouth  darker;  not  shining;  width 
0.5  mm.  Body  cylindrical,  normal,  joint  12  squarish  with  a  long 
(1.5  mm.)  erect  horn,  bearing  setae  i  on  the  vertex  and  finely  setose. 
Segments  finely,  weakly  8-annulate,  shining,  punctate  with  pale  dots. 
Translucent  yellowish,  green  from  the  food.  Horn  brown-black, 
stained  with  red  around  the  base.  Tubercle  i  is  on  the  third  annulet, 
ii  on  the  sixth,  iii  on  the  fourth,  iv  a  little  posteriorly,  on  the 
fourth,  substigmatically,  v  very  anterior  on  the  first  annulet  and 
higher  than  tubercle  iv;  two  setae  on  the  leg  shield.  Setae  fine,  stiff, 
straight,  not  swollen,  i  to  iii  dark  brown,  iv  and  v  pale.  Shields  and 
plates  concolorous,  uncornified. 

Stoffe  II. — Head  round,  soft  green,  ocelli  black;  width  0.8  mm. 
Body  same  soft  green,  covered  with  fine,  secondarj^  pale  granules; 
obscurely  8-annulate.  A  faint,  pale,  subdorsal  line.  Horn  long, 
brown-black,  setose,  stained  with  red  around  the  base,  this  color  run- 
ning a  little  up  the  dorsal  line.  Body  pilose;  feet  pale,  thoracic  feet 
reddish  at  tips. 

.  Stage  III. — Head  squarish,  rounded,  clypeus  broad,  not  reaching 
the  middle  of  the  front;  soft  green  with  secondary  white  granules; 
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width  1.2  mm.  Body  cylindrical,  segments  S-annulate,  uniform;  anal 
feet  large,  the  foot  plates  pointed  behind.  Horn  long,  luteous,  red- 
dish at  base  and  tip,  pilose  and  with  large  apical  set®  (tubercles  i). 
Body  densely  pale  granular,  without  lines,  light  green.  Spiracles 
concolorous. 

Stage  IV, — Head  as  before;  width  1.7  mm.  Horn  green,  reddish 
at  tip  and  with  a  brown  streak  above  at  base,  with  sparse,  short,  black 
hairs.  Apical  setae  still  distinguishable.  Body  light  green,  pale 
granular,  minutely  pilose.  Spiracle  of  joint  5  black,  the  rest  pale 
brown.  Feet  green;  no  lines,  no  shields.  Horn  4  mm.  long.  Seg- 
ments uniform,  all  of  equal  thickness;  sub  ventral  fold  mther  distinct; 
8-annulate. 

Stage  V. — Described  by  me  some  years  ago  in  another  place.* 
I^ood  plant. — ^The  larvae  were  occasionally  met  with  on  the  Cku}- 
cocca  racemma  at  Palm  Beach,  Florida. 

AMPHONYX  ANT-flEUS  Dniry. 

A  newly  hatched  larva  of  this  fine  Sphinx  occurred  to  me  at  Palm 
Beach,  Florida,  in  February,  on  the  custard  apple  {Aiuma  Imirifolia). 
It  was  bred  in  Washington,  D.  C,  the  food  plant  being  supplied  to 
me  by  Mr.  F.  Kinzel.     The  moth  emerged  in  July. 

Egg, — Elliptical,  slightly  flattened  above  and  below,  rounded,  nor- 
mal; shell  white,  thin,  densely  granular  shagreened;  probabl^^  green 
before  hatching;  size  2.4  by  2  by  1.8  mm.  \ 

Stage  L — Head  round,  free  from  joint  2,  slightly  bilobed;  clypeus 
small,  weakly  shield  shaped;  yellowish  green,  oc^elli  black,  labrum 
white;  vsddth  1  nMn.  Body  cylindrical,  equal,  incisures  not  depressed, 
joint  12  a  little  enlarged,  with  a  long  (3.7  mm.),  stout,  nutant  horn, 
straight,  directed  obliquely  backward;  anal  plate  large,  triangular, 
with  a  stout,  erect  horn  (0.6  mm.)  each  side  of  the  middle,  between 
which  the  horn  of  joint  12  fits  when  depressed.  Segments  very  finely 
annulate,  horn  subsegmented,  shortly  furcate,  pilose,  but  minutely  so. 
Pale  green,  the  folded  incisures  more  yellowish;  horn  black,  reddish 
about  the  base.  Setae  slender,  rather  long,  with  minutely  enlarged 
tips,  pale  and  obscure,  normal,  i  dorsad  to  ii,  v  above  iv  and  anterior, 
a  seta  on  the  leg  base.     Tubercles  imperceptible. 

Stojge  II, — Head  flat  before,  highly  conical,  the  lobes  produced  into 
short  cones  which  are  closely  approximate  and  contiguous,  pointing 
obliquely  forward;  clypeus  small.  Pale  green,  shagreened,  not  gran- 
ular, a  faint  brown  line  on  the  face  of  the  lobe,  more  distinct  as  it 
reaches  the  vertical  cone;  mouth  whitish,  ocelli  partly  black;  a  dark 
shade  on  the  median  suture  behind  the  vertex  where  the  head  rises 
above  joint  2;  width  1.6  mm.  Body  cylindrical,  8-annulate,  minutely 
pilose,  granular;   horn  long  (5.5  mm.)  and  thick,  with  furcate  tip, 

» Psyche,  VII,  p.  .W.^. 
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iri'e^ular,  rather  sparsely  spinose.  Yellow  green,  greener  dorsally; 
horn  pale  red  browa  toward  the  base,  especially  at  the  sides  and  at 
tip;  a  black  line  outwardly  on  thoracic  feet;  anal  flap  triangular, 
nearly  reaching  the  end  of  the  anal  foot  plates,  which  are  rounded 
triangular;  spiracles  pale  ocherous.  Subdorsal  horns  of  anal  plate, 
short  cones;  horn  depressed  obliquely  and  touching  the  leaf  stem  far 
behind  the  larva.  Later  the  sides  are  obliquely  shaded,  but  the  only 
true  lines  that  appear  are  the  oblique  on  12  to  10  and  the  longitudinal 
subdorsal  on  the  thorax.  The  body  fills  out  posteriorly,  joints  2  to  4 
being  smaller  than  the  rest  and  tapering  to  the  large  head. 

Stage  III. — Head  highly  triangular,  the  doubly  pointed  apex 
curving  in  front,  making  the  flattened  face  look  concave;  green,  sides 
a  shade  darker,  a  pale  line  from  the  ocelli  to  vertex.  Sparsely  granu- 
lar, subspinose  in  front  before  the  apex,  tips  of  lobes  yellowish,  with  a 
faint  line  down  the  back  of  each,  of  same  color;  width  2.5,  height  4.5 
mm.  Body  robust,  small  before;  horn  large  (8  mm.)  and  very  thick, 
slightly  arcuate  backward,  extended  nearly  longitudinally.  Green, 
with  distinct  elevated  pale-yellow  granules;  faint  subdorsal  and  sub- 
ventral  yellow  lines  on  thorax  and  an  oblique  on  joints  12  to  10. 
Shaded  faintly  with  whitish,  leaving  a  darker  dorsal  and  faint  oblique 
shades  on  joints  5  to  11.  Spiracles  brown,  paler  at  top  and  bottom. 
Horn  densely  spinose,  with  thick,  conical,  irregular  tubercles,  black 
on  the  dorsal  (anterior)  half,  greenish  yellow  below,  but  the  tips  of 
the  spines  black.  Abdominal  feet  green;  thoracic  ones  black  out- 
wardly. Anal  shields  green,  black  punctured,  a  slight,  pale  tubercle 
representing  the  former  subdorsal  horn.     Anal  flap  rounded  triangular. 

AStage  IV. — Head  shaped  as  before,  held  obliquely  so  that  the  ver- 
tex points  forward  and  the  back  of  the  head  is  level  with  the  dorsum; 
green,  sparsely  granular,  subspinulose  toward  the  horn-like  apex;  two 
whitish  lines  on  the  side  of  each  lobe  and  one  on  the  back,  running  to 
the  vertex;  width  4  mm.  Body  robust,  smaller  before,  annulate, 
sparsely  yellow  granular,  the  granules  pilose  and  also  considerable 
pile  between  them  without  basal  granules.  Green,  dorsal  line  darker, 
olivaceous,  without  granules;  an  oblique  yellow  stripe  from  the  horn 
^o  joint  10,  the  faint  whitish  lateral  clouding  shaded  obliquely  darker 
on  joints  5  to  9.  Anal  plates  triangular,  smooth,  punctate  with  dull 
ocherous.  Spiracles  brown,  yellow  at  top  and  bottom  and  in  a  narrow 
vertical  central  line.  Horn  very  large  and  thick,  coarsely,  densely, 
conically  spinose,  olivaceous  yellowish  below.  Abdominal  feet  green; 
thoracic  ones  black,  with  coarse  pale  granules,  the  basal  joint  black 
only  in  an  outward  stripe.  Later  the  dorsal  band  becomes  purplish, 
especially  on  joints  5  to  11,  edged  with  paler. 

Stage  V. — Head  highly  conical,  but  without  the  points  of  the  pre- 
vious stage;  vertex  rounded,  median  suture  impressed,  clypeus  very 
smalU  about  one-fourth  the  height  of  head,  vertical  membi^anous  tri- 
angle visible  on  the  back,  not  reaching  halfway  to  the  conical  apex; 
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finely  shagreened,  also  with  minute,  sparse,  smooth  granules  and  a 
very  few  secondary  haii-s  toward  vertex;  green,  slightly  shining,  a 
very  obscure  paler  l)and  up  the  anterior  angles  from  ocelli  to  vertex 
and  a  fainter  one  on  occiput  from  base  of  vertical  triangle;  apices  of 
lobes  slightly  yellowish;  jaws  black;  labrum  furcate,  brownish; 
antennae  mostly  pale;  ocelli  brown  shaded  except  the  upper  and  lower 
ones;  width  7  mm.  Body  large,  robust,  smaller  before;  anal  plates 
large  and  thick;  joint  12  enlarged  dorsally  with  an  enormous  thick 
club-like  horn,  studded  thickly  with  cones,  the  end  rounded,  not 
pointed.  Segments  8-annulate,  the  ordinary  granules  minute,  but  the 
sparse  ones  distinct  and  pale  with  rather  long  and  distinct  brown  sec- 
ondary hairs,  perfectly  visible  without  a  lens.  Green,  a  dorsal  vascular 
line  shading  into  purple,  bordered  with  yellowish  posteriorly  (joints 
6  to  10),  the  lateral  obliques  very  faint  dark  shades,  lighter  edged, 
except  the  one  on  joints  12-10,  which  is  a  very  distinct,  broad,  white 
line  edged  with  dark  green  before.  Horn  olivaceous  lilac  above,  the 
studding  cones  pale  ocherous  with  brown  tips.  The  three  anal -plates 
are  rounded  triangular,  green,  covered  with  large  slightly  elevated 
yellowish  brown  granules,  faintly  circled  with  yellow.  Other  abdoin> 
inal  feet  green,  the  claspers  black;  thoi*acic  ones  yellowish  white, 
streaked  and  spotted  with  black,  with  a  few  small  whitish  granules. 
Spiracles  large,  dark  brown,  shading  paler  above  and  below,  with  a 
central  vertical  white  line.  Later  the  horn  became  dark  violet  above, 
the  dorsal  stripe  violet,  broad  and  distinct,  narrowing  anteriorly  to 
obsolescence.  The  larva  entered  ground  and  formed  a  cell  in  the 
earth. 

BUPSBUDOSOMA  INVOLUTUM  Sepp. 

Phalsena  involuta  Sepp,  Surin.  Vlinders,  III,  1862,  pi.  cxv. 
Charidea  (?)  nivea  Herrich-SchXffer,  Ausser.  Schmett.,  fig.  279,  1855. 
Halisidota  nirea  Walker,  Cat.  Brit.  Mus.,  XXXI,  1864,  p.  308. 
Eupseudomma  niveum  Grote,  Proc.  Ent.  Soc.  Phil.,  V,  1865,  p.  240. 
Eupseudosoma  involutwn  Kirby,  Cat.  Lep.  Het.,  I,  189i,  p.  205.— Druce,  Biol. 
Cent. -Am.,  Lep.  Het,  II,  1897,  p.  391. 

Variety  FLORIDUM  Grote. 

Eupseudosoma  floridum  Grote,  Can.  Ent,  XIV,  1882,  p.  187.-~SMrrH,  List.  Lep. 

Bor.  Am.,  XXVI,  1891.— Kirby,  Cat  Lep.  Het,  I,  1892,  p.  205.— Nbumogkn 

and  Dyar,  Journ.  N.  Y.  Ent  Soc.,  I,  1893,  p.  174. 
EuchseUs  immaculala  Graef,  Ent.  Amer.,  Ill,  1887,  p.  42. 

The  YB.v\Qty  pyriduvi  lacks  the  blackish  bai-s  that  occur  on  the  discal 
and  submedian  folds  of  the  fore  wings  of  the  typical  form.  It  occurs 
exclusively  in  southern  Florida.  The  larva  resembles  that  described 
and  figured  by  Sepp,  but  the  food  plants  which  I  observed  were  dif - 
ferent.  Sepp  states  that  his  larvae  were  found  on  guava  {jP^tdium 
pyrifey^jn)',  mine  were  found  only  on  the  wild  species  of  Eugenia. 

The  moth  has  l)een  placed  in  the  Arctiidaj,  and  Sir  George  Hampson, 
in  his  recent  monograph  of  the  Syntomida?,,  omits  the  genus,  thereby 
^  — o- 
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coniirmiiig  the  reference.  However,  the  larva  is  an  unequivocal 
Syntomid,  showing  the  typical  structure.  The  moths  of  the  Syn- 
tomkbe  and  ArctiidaB  are  separated  only  by  the  absence  of  vein  8  of 
tiie  hind  wings  in  the  former.  Hampson  does  not  use  this  character 
absolutely,  for  he  includes  Eucereon  in  the  Syntomidae,  though  some 
of  the  species  have  a  rudimentary  vein  8  present,  and  he  excludes 
Halisidota,  though  some  species  have  vein  8  nearly  absent.  The 
larval  characters  confirm  both  of  these  references,  but  not  so  with 
Eupseudosoma.  In  the  latter  genus  the  female  has  vein  8  entirely 
absent;  the  male  has  a  short  vein,  not  reaching  the  costa.  Even  on 
these  characters  Eupseudosoma  might  well  be  included  in  the  Syn- 
tomidae;  but  when  we  consider  that  the  subcostal  vein  in  the  male  is 
probably  secondary,  merely  a  brace  for  the  large  costal  lobe,  it  ren- 
ders the  reference  more  likely. 

The  larva  presents  during  ontogeny  the  usual  gradual  appeamnce 
and  disappearance  of  characters  adapted  to  its  habits  at  its  different 
stages.  But  there  is  one  very  unusual  feature,  which  is  worthy  of 
special  mention.  The  head  is  immaculate  in  all  stages  but  one — the 
penultimate.  Then  it  assumes  a  large  and  peculiar  marking.  This 
would  not  be  remarkable  if  it  appeared  in  the  last  stage,  but  to  sud- 
denly appear  for  one  stage  only  and  then  completely  disappear  is 
unique  in  my  experience.  It  may  be  noted  that  the  mark  is  normal 
in  the  Syntomid®,  being  present  in  all  stages  of  Lymire  edwardsi^ 
showing  in  Ctniwha  tnrginiea  2LT\d  indicated  in  Scepsis  fulvicollU;  but 
the  cause  of  its  sudden  appeai'ance  in  one  stage  of  Enpseudoscmxa 
florulmn  is  far  from  clear.  The  general  appearance  of  the  rest  of  the 
larva  does  not  change  while  the  head  is  undergoing  its  transformation, 
and  the  head  is  not  conspicuous,  being  more  or  less  concealed  by  the 
hair.     The  mark  was  constant  in  all  my  20  larvae. 

JEgg. — Slightly  more  than  hemispherical,  base  flat,  apex  very 
slightly  produced,  suggesting  the  conoidal  shape;  clear  yellowish 
green  with  amber  lights  about  the  edges,  later  opjique  whitish  green; 
reticulations  small,  regular,  rounded  hexagonal,  slightly  raised, 
smaller  just  around  the  micropyle,  forming  a  ring  of  small  cells 
with  one  central  one;  micropyle  ecx^entric,  a  little  to  one  side  of  the 
vertex  of  the  Q>gg\  diameter,  1.1  ram.;  height,  0.5  mm.  Laid  several 
together  or  in  a  mass  on  the  back  of  a  leaf,  not  tou(ihing,  often  rather 
remote  and  scattering. 

Stage  L — Head  rounded  squarish,  slightly  bilobed,  clypeus  high, 
tiie  pai'aclypeal  pieces  nearly  reaching  the  vertex;  free  from  pro- 
thorax;  antennae  moderate;  primary  setae  short,  black,  distinct;  i  and 
ii  rather  near  the  vei*tex,  iii  at  the  middle  of  the  lobe,  iv  close  to 
ocelli,  three  behind  the  circle  of  ocelli  (one  inclosed),  two  below, 
rather  approximate  above  the  antenna.  Colorless,  a  yellow  patch 
showing  from  within  by  ti'ansparency;  jaws,  brown;  ocelli,  black; 
^dth,   0.45  mm.      Body  arctiiform  with  large  tubercles  and  thick 
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spinulose  white  hairs.  Segments  .short,  conti-acted,  the  incisures  dis- 
tinct; no  shields.  Tubercles  ia+ib+iia  on  joints  3  and  4,  distinctly 
united  on  a  flattened,  somewhat  fan-shaped  wart;  iib  small,  remote, 
posterior;  iv  large;  vi  dark.  On  the  abdomen  tubercle  i  small, 
dark;  iv  stigmatal,  posterior,  rather  small;  v  larger.  Setae  single, 
no  subprimaries.  Body  a  little  flattened,  the  lateral  tubercles,  espe- 
cially of  joints  3  and  4,  a  little  prominent.  Translucent  whitish, 
tubercles  ii  and  iii  on  joints  11,  12,  and  13  anteriorly  dark  ocherous. 
Hairs  white;  legs  colorless;  the  anal  feet  divergent.  On  eating,  the 
larvae  became  green  from  the  food,  the  ocherous  tubercles  faded  to 
a  dull  color,  joint  2  became  contracted,  and  joints  3  and  4  hunched  up. 

Stage  II, — Head  flat  before,  rather  strongly  bilobed,  colorless, 
mouth  brown;  width,  O.OS  mm.  Body  a  little  flattened,  jointa  3  to  5 
largest,  joint  2  retracted  and  w^eak,  joint  13  small.  Warts  moderate, 
spherical,  with  rather  dense,  white,  stiff,  spinulose  hairs,  those  of 
joints  3  and  4  the  longest,  very  few  on  joint  2,  the  shield  obsolete; 
prespii-acular  and  subventral  warts  present,  slender,  produced.  On 
joints  3  and  4  one  wart  above  the  stigmatal  wart,  disiTete,  round, 
produced.  On  the  abdoipen  wart  i  small,  ii  large,  iii  small,  iv  about 
the  same  size,  v  small,  vi  larger  on  the  somewhat  produced  sub- 
ventral  fold.  No  anal  plate,  but  warts  on  the  flap.  Feet  rather 
slender,  pale,  with  colorless  plates.  Luteous  whitish,  the  sides  washed 
with  pale  vinous;  deeper  vinous  about  the  subdorsal  tubercles  of  joints 
3  and  4  and  below  ii  and  iii  of  joints  6,  6,  and  10;  on  11  to  13  this 
color  is  more  distinct,  forming  streaks  running  downward  and  for- 
ward from  wart  ii,  on  joints  12  and  13  changing  from  vinous  to  dull 
orange  red.     Skin  smooth,  not  shining. 

St{ige  III, — Head  squarish  bilobed,  clypeus  rather  high,  faintly 
luteous,  a  vinous  spot  within  at  apex  of  paraclypeal  pieces;  ocelli  black, 
jaws  only  faintly  brown;  width,  0.9  mm.  Warts  rounded,  produced, 
colorless,  except  t^e  subdorsal  ones  of  joints  3  and  4,  which  are 
vinous  tinged,  and  ii  of  12  and  13,  which  are  orange.  Wart  i  small, 
ii  and  iii  large,  iv  and  v  small,  vi  large,  produced.  Color  as  before, 
but  the  vinous  shading  covers  the  dorsum  on  joints  3  to  10. 

Sta^e  IV, — Head  rounded,  slightly  bilobed,  clypeus  reaching  half 
way  to  vertex;  pale  testaceous,  jaws  black  at  tip;  ocelli  black,  five  in 
a  semicircle  and  one  below  behind  the  antenna.  Body  short  and  thick, 
pale  testaceous,  vinous  tinged,  especially  in  dark,  oblique  streaks  over 
warts  ii  and  iii  on  joints  11  to  13.  Warts  rounded,  elevated,  color- 
less. Hair  dense,  stiff,  flesh  colored  with  black  tips,  barbuled.  A 
diffuse  black  dorsal  patch  on  joint  5,  the  hair  from  tubercle  i  and  part 
of  ii  short  and  black.  A  slight  similar  shade  on  joint  10.  Latter 
rusty  brown,  the  green  food  showing  only  dorsally  on  joints  10  to  12. 
Black  patches  diffuse. 
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Stage  V. — Head  as  before,  the  antenDSB  rather  long;  width,  2  mm. 
Body  the  same,  nearly  colorless,  only  faintly  brown  or  vinous  tinged, 
the  posterior  doi*sal  marks  nearly  obsolete.  Marks  replaced  by  very 
dense  hair,  but  the  large,  diffuse  black  dorsal  patches  are  present  on 
joints  4  to  6  and  9  to  10.  Hair  bright  brown  with  short  black  tips, 
all  even,  only  a  few  long  pale  ones  overhanging  the  head.  A  slight, 
black,  crested  tuft  on  the  upper  side  of  tubercle  i  on  joint  5,  as  long  as 
the  other  hair.  Hairs  brightest,  most  reddish  centrally,  the  end  and 
sub  ventral  ones  without  black  tips.  Feet  all  pale.  Hairs  rather  long, 
barbuled,  the  tips  formed  by  three  or  four  black  barbules  in  a  terminal 
group;  the  barbules  on  the  shaft  concolorous  with  the  hair.  The  larva 
looks  like  a  brown  hairy  gall  on  the  back  of  the  leaf. 

Stage  VL — Head  rounded,  scarcely  bilobed,  pale  whitish,  a  large, 
thick,  inverted  U-shaped  black  mark  bordering  the  dypeus  and  throw- 
ing out  a  short  spur  at  the  side  below.  Antenna?  rather  long,  pale; 
labrum  whitish;  width,  2.5  mm.  Body  flattened  ventrally,  rounded, 
thickest  at  joint  5  and  a  little  depressed  at  the  ends,  entirely  covered 
by  the  dense,  brush-like  hair.  Pale  yellowish,  scarcely  translucent, 
warts  concolorous,  no  marks  whatever.  Hair  dense,  even,  and  regular, 
pale  yellow,  spinulose,  the  ends  slightly  brown  tufted.  On  the  sub- 
dorsal wart  of  joints  3  and  4  a  long,  slender,  white  pencil  of  two  or 
three  haira,  i-ather  densely  feathered,  spinulose.  Warts  i  to  vi  all  large 
and  rather  contiguous,  rounded,  hemispherical,  the  single  subdoraals 
of  joints  3  and  4  a  little  elongated  transversely.  No  trace  of  the  tuft 
on  joint  5  of  former  stage.  During  the  stage  the  hair  becomes  dark 
yellow. 

Stage  VIL — Head  pale  yellow,  a  diffuse  reddish  shade  over  the  face 
of  each  lobe,  the  paraclypeal  pieces  gi*ayish  and  some  gray  dots  on 
clypeus;  labinim,  epistoma,  and  antenna  white;  ocelli  brown,  jaws 
black  at  tip;  the  black  U-shaped  band  entirely  absent;  width,  3.5  mm. 
Body  as  before,  thickly  covered  with  a  brush  of  yellow  hair,  even, 
spinulose,  the  ends  pointed,  not  tufted;  four  slight  and  slender  pencils 
of  white  hairs  arise  from  the  subdorsal  warts  of  thorax.  Body  and 
warts  pale  yellow  like  the  haira,  without  marks.  Later  the  head 
becomes  dark  orange  red.  Other  lai-vee,  alike  till  this  stage,  came  out 
with  variously  colored  hair — bright  yellow,  mouse  gray,  chocolate 
brown,  and  orange  rod,  the  color  always  residing  in  the  distal  third  of 
the  hair  in  the  spinulose  part,  the  heads  and  bodies  not  affected,  being 
all  alike  in  color.  All  the  thoracic  pencils  were  white.  Later  the 
color  dulls  so  that  there  are  only  two  forms,  yellow  and  chocolate 
brown,  which  continue  distinct  till  maturity. 

C(>coon»  composed  of  the  hair  felted  in  a  delicate  web  of  silk.  Pupa 
dark  ))rown,  concealed  by  the  cocoon. 

Food pLantH. — Eugenia  hitxlfolia^  E,  proccru. 
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EUCEREON  CONFINE  Herrich-Schaffer. 

Charidea  confinU  Herrich-Schaffer,  Auseer.  Schmett.,  fig.  277, 1855. 

Galelhalea  cov finis  Butler,  Joum.  Linn.  Soc.  Loiid.,  XII,  1876,  p.  424. — Drite, 

Biol.  Cent. -Am. ,  Lep.  Het. ,  1, 1884,  p.  80. 
Nelphe  confirm  Kirby,  Cat.  Lep.  Het.,  1, 1892,  p.  172. 
Eucereon  confine  Hampson,  Cai.  Lep.  Phal.  Brit.  Mus.,  1, 1898,  p.  508. 

Variety  CAROLINA  Edwards. 

Nelphe  Carolina  Hy.  Edwards,  Ent.  Ainer.,  II,  1887,  p.  166. — Smith,  List.  T^ep.  Bor. 

Am.,  1891,  p.  27.— Kirby,  Cat.  Lep.  Het.,  1, 1892,  p.  172. 
Eucereon  Carolina  Neumoboen  and  Dyar,  Joum.  N.  Y.  Ent.  Soc,  1, 1893,  p.  173. 

The  variety  ca/roUna  from  southern  Florida  differs  from  the  type 
form  in  that  all  the  brown  spots  of  the  fore  wings  are  smaller  and 
narrower.  I  have  confine  from  Mexico  and  Venezuela,  and  they  con- 
stantly differ  from  the  Floridian  specimens  by  the  larger,  more  rounded 
spots,  contr&sted  on  the  more  whitish,  less  uniformly  ocherous-tinted 
ground  color.  The  larva  of  the  stem  form  has  not  been  described,  so 
no  comparisons  can  be  made.     Our  larva  is  a  true  Syntomid. 

Egg. — Shape  of  two-thirds  of  a  sphere,  rounded,  smooth;  white, 
translucent,  with  a  pale  green  tint,  not  shining.  Reticulations  small, 
irregularly  hexagonal,  slightly  raised,  about  alike  all  over,  distinct; 
diameter,  0.9  mm.     Laid  singly  on  or  adjoining  the  food  plant 

Stage  L — Head  slightly  bilobed,  whitish  testaceous,  clypeus  high, 
ocelli  black,  mouth  brown;  width,  0.4  mm.  Body  all  white,  the  shields 
concolorous,  tubercles  large,  arctiiform,  faintly  slaty.  Feet  normal, 
arctiiform.  Setae  long,  stiff,  pale,  ii  black  as  well  as  iii,  but  posteri- 
orly the  long  black  hairs  have  pale  tips.  Warts  i  to  v  present,  sin- 
gle haired,  no  subprimaries;  leg  shields  pale  slaty  like  the  tubercles; 
i  and  iv  small.  On  the  thorax  ia-f-ib+iia,  large,  iib  separate,  pos- 
terior, small.  Cei*vical  shield  small,  reduced,  concolorous.  Setee  ia 
and  ib  of  joints  3  and  4  are  black,  iia  white,  but  all  on  a  single  wart 
with  a  projection  behind.  Later  the  larva  is  pale  yellowish,  the  food 
faintly  green;  tubercles  pale,  a  little  darker  on  the  rims.  Joint  2 
retracted  and  with  veiy  weak  shield;  no  anal  plate. 

Stage  IL — Head  rounded,  slightly  bilobed,  pale  greenish  yellow, 
ocelli  naiTowly  black;  width,  0.5  mm.  Body  arctiiform,  normal,  pale 
yellow,  a  dark  shade  from  the  food.  Warts  large,  perfectly  concolor- 
ous; hairs  long,  straight,  and  rather  stiff,  deep  black  and  pure  white 
mixed,  black  predominating  dorsally,  white  subventrally.  Joint  2 
small  and  retracted;  joints  3  and  4  rather  large.  Feet  all  pale,  no 
shields.  Only  one  subdorsal  wart  on  joints  3  and  4;  wart  i  of  abdo- 
men small,  as  also  iv  and  v,  but  all  several  haired.  Toward  the  end 
of  the  stage  traces  of  a  double  white  dorsal  line  appear. 

Stage  IIL — Head  broad,  round,  bilobed;  clypeus  reaching  about 
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two-thirds  to  vertex;  ocelli  black,  5  in  a  semicircle  and  one  below; 
jaws  with  5  cusps,  the  upper  and  lower  ones  short,  the  middle  one  the 
longest;  width  1  mm.  Body  pale  yellow  with  a  black  dorsal  line  on 
joints  3  to  12,  broken  at  the  ends,  dotted  and  not  definitely  edged. 
Feet  large,  pale.  Warts  moderate,  concolorous;  hair  abundant,  long, 
but  of  irregular  lengths,  longer  at  the  ends,  joints  3  to  5  and  12,  13; 
coarsely  gray,  from  a  nearly  even  mixture  of  black  and  white;  rather 
stiflF,  spinulose,  the  long  ones  finely  pointed.  Food  greenish;  joint  12 
at  the  sides  a  little  more  yellowish  than  elsewhere.  Later  the  black 
dorsal  line  cuts  a  series  of  white,  irregularly  diamond-shaped  doi-sal 
spots  on  joints  5  to  11,  two  on  each  segment,  the  anterior  one  smaller, 
confluent;  also  a  narrow  yellow  subdorsal  line  on  joints  5  to  11  below 
wart  ii. 

Sta^e  IV. — Head  pale  yellow,  ocelli  and  jaws  black,  labrum  white 
at  tip;  broad,  rounded,  held  out  flat;  width  1.8  mm.  Body  and  warts 
colorless,  slightly  yellowish,  especially  at  the  sides  of  thorax  and  joint 
12,  sordid  green  from  the  food.  A  broad  olivaceous  black  dorsal 
stripe,  reaching  tubercle  ii,  widened  in  the  centers  of  the  segments, 
reaching  joints  3  and  12,  replacing  the  former  white;  a  yellow  subdor- 
sal line  below  wart  ii  on  joints  5  to  11,  broken  in  the  incisures.  Hair 
irregular,  stiff,  straight,  abundant,  black  and  white,  the  white  much 
predominating;  a  number  of  hairs  at  the  ends  much  longer;  barbuled. 
Warts  i  to  iii  and  vi  large,  almost  contiguous;  i  a  little  smaller;  iv 
and  V  minute.  Joint  2  retracted,  hairless  dorsally;  joints  3  and  4 
with  one  large  subdorsal  wart.  Superficially  the  larva  resembles 
Hyphantria  cwn^ea.  Later  the  dorsal  black  becomes  again  partly  white, 
forming  a  dorsal  white  band  narrowing  at  wart  i,  widening  to  ii,  and 
containing  dorsal  and  addorsal,  somewhat  pulverulent,  black  lines, 
except  posteriorly  where  the  band  remains  all  black. 

Stage  Y. — Head  round,  not  bilobed,  black,  slightly  shining,  the 
sutures  of  the  moderate  shield-shaped  clypeus  and  median  suture  nar- 
rowly olive  green  as  also  epistoma  and  antennsB,  including  l)asal  joint; 
tip  of  labrum,  palpi,  *and  ocelli  also  pale;  width  2.9  mm.  Body  a 
little  flattened  ventrally,  arched,  a  little  narrowed  at  the  ends;  joint  2 
retracted  and  nearly  without  hairs;  anal  flap  with  warts.  Warts 
large,  rounded  or  elliptical,  one  subdorsal  on  joints  3  and  4,  a  pale 
space  indicating  seta  lib;  on  abdomen  i  to  iii  and  vi  large,  iv  and 
V  small,  but  distinct  warts.  Body  black  dorsally  and  on  centers  of 
segments  down  to  the  feet;  pale  greenish  ventrally  and  in  incisures  up 
to  the  level  of  wart  iv  where  is  a  trace  of  a  white  stigmatal  line,  only 
intersegmentally.  Warts  dull  flesh  color,  contrasting  with  the  body. 
Hair  mostly  black,  but  mixed  with  gray  and  white,  especially  subven- 
trally,  the  long  hairs  at  the  ends  of  the  body  white  on  the  apical  third. 
Hair  long,  rather  even,  coarse,  spinulose,  the  long  ones  at  the  ends 
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numerous.  Feet  all  pale,  as  also  the  incisures  narrowly,  seen  when 
the  body  is  bent.  Spirax^les  white;  joint  2  all  pale  greenish.  A  sligiit 
black  dorsal  tuft  on  joint  12. 

Cocoon  spun  on  a  leaf,  elliptical,  flattened  below,  made  of  hairs  and 
silk,  the  hairs  forming  a  point  at  one  end,  all  as  in  Lyrnire  ednjoardsu 
Pupa  concealed,  brown,  normal. 

Food  plants, — PhUibertia  vtminalis^  Vlncetoxicitm  2>ahi«tre. 

SCEPSIS  FULVICOLLIS  Hiibncr. 

The  larva  of  this  common  moth  has  been  briefly  descril>ed  by  Coquil- 
lett.  The  following  life  history  was  obtained  from  eggs  from  New 
York  City,  handed  me  by  Mr.  L.  H.  Joutel. 

Egg, — Lowconoidal,  the  base  flat;  more  than  hemispherical;  shin- 
ing pale  yellow;  surface  very  finely,  nearly  hexagonally,  reticulate, 
the  lines  narrow;  diameter,  0.7  mm.     Laid  in  rows  on  a  grass  blade. 

Stage  L — Head  rounded,  slightly  bilobed,  pale  whitish,  shading  to 
brown  on  the  apices  of  the  lobes,  a  large,  rounded,  black  spot  on  the 
face  of  each  lobe  and  a  much  smaller  one  over  ocelli;  width,  0.4  mm. 
Body  whitish,  cervical  shield  brown,  the  tubercles  and  anal  plate  slaty 
black.  Hair  long,  spinulose,  black.  Hairs  all  single,  no  subpri- 
maries;  on  thorax  ia,  ib,  and  iia  on  a  single  wart,  iib  small,  remote, 
posterior;  on  abdomen  i  smaller  than  ii,  iv  and  v  small,  iv  l>ehind 
the  spiracle,  normal. 

Stage  II. — Head  rounded,  bilobed,  full,  pale  transparent  luteous,  a 
large,  l)lack  patch  on  the  front  of  each  lobe  above;  ocelli  black,  mouth 
dark  ])rown;  a  narrow,  dark  line  on  vertical  suture;  width,  0.6  mm. 
Cervical  shield  small,  transverse;  warts  i  and  iv  single  haired,  the 
latter  very  small;  ii,  iii,  and  vi  many  haired,  vi  large;  a  group  of 
hairs  on  the  leg  shield.  Body  translucent,  faintly  luteous,  a  broad, 
shaded  brown,  dorsal  stripe,  widening  irregularly  in  the  incisures,  and 
a  narrower,  irregular,  lateral  shading  forming  broad  rings  about 
warts  iii.  Warts  large,  colorless,  but  with  small  black  tubercles  for 
each  hair.  Hairs  Wack  and  pale,  slightly  spinulose,  pointed,  rather 
short.  On  joints  8  and  4  only  one  large  subdorsal  wart;  tubercle  v  a 
large  wart,  but  single  haired. 

Stage  IIL — Head  rounded,  slightly  bilobed,  shining  sordid  whitish, 
a  black  patch  on  the  face  of  each  lobe  above,  a  small  one  over  ocelli, 
and  very  small  one  in  apex  of  clype us;  mouth  brown;  width,  0.75  mm. 
Body  cylindrical,  arctiiform,  with  distinct  warte  and  normal  feet 
Scarcely  any  hair  on  joint  2,  the  hair  of  joints  3,  4,  12,  and  13  much 
longer  than  on  the  rest  of  the  body.  Hair  thin,  fine,  spinulose,  black, 
paler  subventrally.  Body  dorsally  dull  reddish,  a  darker  dorsal  line, 
a  pale  subdorsal  one  just  below  wart  ii,  and  traces  of  a  lateral  one 
alxjve  iii;  below  iii,  including  the  subventral  region  and  feet,  pale 
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whitish,  sharply  marked  from  the  dorsal  color.  Warts  black,  ii,  iii, 
V,  and  vi  large,  i  small,  all  many  haired  except  i  and  v,  which  have 
only  two  or  three  hairs,  iv  a  tiny  rudiment  behind  the  spiracle,  just 
perceptible.  Joint  2  much  contracted,  the  cervical  shield  indistinct; 
joint  3  a  little  elevated  above  2.  Thoracic  warts  as  before;  iib  quite 
visible. 

Stage  IV. — Head  bilobed,  full,  shining  pale  luteous,  a  black  spot  on 
each  lobe  before,  one  in  clypeus,  a  streak  in  the  vertical  suture,  and 
ocelli  narrowly  black;  mouth  only  slightly  brown;  width,  1.2  mm. 
Body  nearly  black,  a  faint,  pale  luteous  subdorsal  and  subventral  band, 
straight  and  even,  the  subventral  the  broader,  both  obscure.  Joint  2 
much  contracted,  the  long  hairs  of  3  overhanging  the  head.  Other 
hair  moderate,  black  and  white.  Warts  large,  arctiiform,  many 
haired  except  iv,  which  is  obsolete.  Wart  i  large,  smaller  than  ii; 
iii  largest  of  all.  Warts  dark  gray,  with  black  hair-tubercles.  All 
feet  black. 

Stuge  V, — Head  full  and  rounded,  scarcely  at  all  bilobed,  very  pale 
luteous  brown,  the  small  clypeus  and  a  transverse  band  adjoining  it 
and  nearly  covering  ocelli  as  well  as  vertical  suture  narrowly  and 
posterior  edge  of  occiput,  black;  labrum,  antennae,  and  mouth  pale; 
width,  1.8  mm.  Body  black,  venter  gray,  as  also  joint  2,  which  is 
nearly  without  hairs  except  subventrally ;  cervical  shield  shining,  small. 
Lines  all  obsolete,  subventral  fold  a  little  pale;  throracic  feet  partly 
black,  abdominal  ones  pale.  Warts  large,  black;  hairs  black  and 
white,  moderate,  a  group  of  longer  ones  overhanging  the  head. 
Another  had  the  head  pale,  a  tiny  brown  spot  on  the  face  of  each  lobe 
and  apex  of  clypeus;  the  two  groups  of  ocelli  narrowly  black  and  a 
line  in  the  vertical  suture.  The  warts  are  large,  except  iv,  whii'h  is 
a  nearly  hairless  rudiment.  Later  black,  subdorsal  line  faintly  trace- 
able, pale  brownish,  subventral  line  whitish  in  a  broad  pale  gray  area 
that  extends  from  wart  iv  to  venter.  As  the  body  pales  further  with 
growth,  a  dark  dorsal  line  appears  and  shades  below  the  subdorsal  and 
above  the  subventral  stripes. 

Stage  VL — Head  round,  full,  rather  large,  not  bilobed;  clypeus 
small,  shining  reddish  luteous,  marked  with  black  as  before;  para- 
clypeal  pieces  pale;  width  2.6  nun.  Body  arctiiform,  joint  2  con- 
tracted; warts  large,  low,  black,  iv  obsolete.  Dorsum  dark  gray, 
with  shaded  black  dorsal  line;  subdorsal  line  distinct,  bright  orange 
shaded,  especially  posteriorly  on  the  segments,  sides  black;  substig- 
matal  line  pale  yellow,  a  little  transversely  streaked,  like  the  subdorsal 
one;  venter  gray;  feet  very  pale.  The  long  hairs  of  joints  3  and  4 
(from  the  large  warts  ia+ib+iia  and  iv+v)  and  joints  12  (from 
wart  ii)  and  13  (from  warts  i,  ii,  and  anal  plate  warts)  are  black; 
those  from  the  rest  of  the  body  paler,  from  i  to  iii  slightly  penciled; 
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subventral  hairs  diffusely  spreading.  On  thorax  warts  iib  and  iii 
are  present  ajs  single  hairs.  Warts  all  surrounded  by  whitish  rings. 
Joint  2  is  so  shrunk  up  as  to  be  concealed;  no  hairs  arising  from  it. 

Cocoon  spun  on  the  cover  of  the  jar,  very  thin,  mostly  of  hair,  the 
pupa  visible;  a  tuft  of  hair  in  front,  as  in  Lymire  edwardsi. 

Pupa. — Cylindrical,  slightly  tapering,  head  prominent,  the  thorax 
sloping;  flesh  colored,  nearly  white;  traces  of  the  reddish  subdorsal 
line  of  the  larva  and  rather  numerous  black  marks  in  double  segmen- 
tal, subdorsal,  and  stigmatal  spots  and  ventral  stripe  reaching  over 
cases  and  all,  and  the  edges  of  cases,  especially  the  costa  of  fore  wings. 
Eggs  hatched  September  15,  imago  October  19.  The  species  seems 
to  breed  continuously  until  stopped  by  the  cold,  unlike  Ctnucha  vir- 
gmica^  which  has  a  definite  hibernating  period  and  is  single  brooded. 

J^oodplcmts. — Species  of  grass. 

CISTHENE  SUBJECTA  Walker. 

Cigthene  mbjecta  Walkkb,  Cat.  Brit.  Miia.,  II,  1854,  p.  534. — Stretch,  Zyg.  Bomb. 

N.  A.,  1872,  p.  155.— Neumoegen  and  Dyak,  Joum.  N.  Y.  Ent.  S(x;.,  I,  1893, 

p.  115. 
Hypoprepia  packardii  Grote,  Ptoc.  Ent.  Soc.  Phil.,  II,  1863,  p.  31. — Murtfeldt, 

Psyche,  III,  1881,  p.  243. 

Miss  Murtfeldt  has  described  the  mature  larva.  She  found  three 
molts  after  hibernation.  My  larvse  reached  stage  V  before  hiberna- 
tion, and  So  would  probably  not  have  had  but  one  molt  in  the  spring, 
perhaps  not  any.  They  failed,  however,  to  pass  the  winter.  The 
following,  with  Miss  Murtfeldt's  description  of  the  mature  form,  will 
give  the  full  life  history  of  the  little  species. 

The  larva  is  somewhat  anomalous.  Like  lichen  feeders  in  general, 
the  warts  are  practically  single  haired.  This  reduction,  afFecting  the 
wart  characters  of  the  Lithosiidse,  is  interesting,  though  it  naturally 
tends  to  somewhat  confuse  the  phylogenetic  arrangement  character- 
istic of  the  family.  However,  we  see  tubercles  ia  and  ib  of  the  thorax 
still  in  line  anterio-posterlorly,  which  seems  to  be  the  essential  point, 
although  they  do  not  become  multiple  haired  and  are  somewhat 
crowded  together. 

£gg. — Rounded  conoidal,  the  base  flat  and  concave  centrally,  not 
quite  so  wide  as  the  egg  itself;  surface  polyhedral,  the  cell  areas  flat- 
tened, rounded  hexagonal,  reticulations  scarcely  raised,  rather  small, 
surface  slightly  shagrecned;  diameter  0.7  mm.  The  eggs  are  laid  in 
a  line,  separated  from  each  other  and  each  tipped  at  an  angle  so  that 
they  rest  on  only  one  comer  of  the  base.  This  gives  it,  at  first  sight, 
the  appearance  of  having  an  odd,  unusual  shape. 

Stage  /. — Head  rounded,  bilobed,  clypeus  moderately  high;  color- 
less, transparent,  a  black  patch  on  the  face  of  each  lobe  above,  another 
over  ocelli;  labrum  black;  vertex  faintly  brown  shaded;  width,  0.3  mm. 
Body  cylindrical,  arctiiform,  segmente  well  marked;  feet  normal,  with 
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slender,  club-shaped,  protuded  planta  bearing  few  crochets;  colorless, 
transparent,  glassy.  Tubercles  small,  conic,  concolorous;  shields  ob- 
scure, not  colored.  Hairs  of  various  lengths,  spinulose,  arctiiform, 
the  strong -ones  dark  brown,  the  weak  ones  colorless.  Hairs  of  joint  2 
small.  On  thorax,  warts  ia  and  ib  in  line  anterio-posteriorly,  lib 
weak;  haii-s  all  single,  no  subprimaries.  On  abdomen  i  absent  on 
joints  5  to  9,  a  trace  on  joint  10,  a  small  seta  on  joints  11  and  12;  ii 
and  iii  distinct,  iv  behind  the  spiracle,  v  subventral;  ii  and  iii  of 
joints  12  and  13  are  verj'  long,  six  times  the  width  of  the  body  or 
more.  Head  setas  rather  short,  pale,  spinulose.  Ocelli  six,  in  a  rec- 
tangle. 

Stage  II. — Head  rounded,  bilobed,  mouth  squarely  produced;  trans- 
lucent, whitish;  labrum,  spot  below  vertex  of  each  lobe,  back  part  of 
the  side,  and  a  spot  covering  the  eyes  black;  width,  0.4  mm.  Body 
squarish,  a  little  flattened,  whitish,  translucent,  all  the  dorsum  appear- 
ing grayish  from  the  food.  Legs  slender,  normal.  Warts  rather 
large,  pale;  i  a  single  hair  curved  forward,  ii  single,  curved  back- 
ward; iii  with  two  hairs,  iv  and  v  single,  vi  with  two  hairs;  leg 
shield  with  short  hairs.  On  thorax  ia,  ib,  and  iia  gathered  together 
a  little,  but  not  on  a  true  wart;  iii,  iv,  and  v  likewise  approximate. 
The  thoracic  hairs  are  almost  exactly  as  in  stage  i,  except  for  the 
addition  of  setae  iii  and  v.  Hairs  dusky,  the  ones  at  the  ends  long. 
Anal  plate  and  cervical  shield  reddish;  also  paired  spots  of  this  color 
on  joint  5  over  tubercle  ii  and  on  joint  9  over  i. 

Stage  III — Head  rounded,  full  above,  scarcely  bilobed,  not  higher 
than  joint  2;  translucent,  whitish,  shining,  a  black  patch  on  vertex 
of  each  lobe,  one  on  face  of  lobe  above,  over  ocelli,  and  on  jaws;  a 
dark  shade  in  vertical  suture;  width,  0.55  mm.  Body  rather  flattened; 
feet  large,  spreading;  translucent,  whitish;  a  faint,  broken,  white 
dorsal,  subdorsal,  and  subventral  stripe  and  a  row  of  subdorsal  brown- 
gray  spots  on  tubercle  iii,  with  a  large  reddish  one  on  joint  5,  very 
faintly  also  on  joint  11;  the  subdorsal  spot  of  joint  12""  large.  Warts 
concolorous,  hairs  pale,  fine;  setae  i  and  ii  single,  short,  black,  spinu- 
lose; iii  with  two  hairs,  one  of  them  long;  iv  and  v  single,  pale;  vi 
with  two  hairs,  pale.  Hairs  all  as  before  on  the  thorax.  The  dorsal 
white  stripe  is  composed  of  a  series  of  s(iuaiish  patches  on  the  seg- 
ments posteriorly;  the  others  are  narrower,  broken  lines.  Joint  12 
slightly  enlarged.  Cervical  shield,  anal  plate,  and  a  series  of  ventral 
patches  obscurely  gray-brown.  Later  the  dorsum  is  greenish,  the 
patch  on  joint  9  large,  single,  dorsal,  the  whole  larva  closely  resem- 
bling bark.     Length  at  end  of  stage,  5.5  mm. 

Stage  IV. — Head  rounded,  slightly  bilobed,  the  clypeus  two-thirds 
its  height;  labrum  quadrate,  large;  ocelli  distinctly  projecting;  trans- 
lucent whitish;  a  large  black  patch  on  the  face  of  each  lobe,  irregu- 
larly shaped,  running  back  to  the  occiput;  a  rounded  patch  over  eyes; 
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black  triangular  mottlings  in  the  vertical  «uture;  jaws  black;  setse 
pale,  rather  long;  width,  O.S  mm.  Body  flattened,  thorax  a  little 
largest,  joint  2  distinct  and  as  large  as  the  others,  joint  13  rather  small; 
translucent  gray,  finely  black  dotted,  a  white  dorsal  band,  composed 
of  intrasegmental  blotches,  each  of  three  transverse,  confluent  streaks, 
distinct  only  on  joints  5  to  11;  a  waved,  black  lateral  line  forming 
three  strong  segmental  loops  on  the  thorax,  then  at  joint  5  running 
high  and  covering  tubercle  ii,  on  joints  6  to  10  forming  a  series  of 
oblique  lines  from  before  subdorsally  to  behind  subventrally,  on  joints 
11  to  13  confused  blotches.  A  series  of  black  streaks  below  wart  v. 
Warts  i,  ii,  v,  and  vi  dull  orange.  Pale  yellow,  black  edged  dots 
most  distinct  doi^sally  on  the  thorax  and  on  joint  12  and  laterally  below 
the  black  band.  Hairs  sparse,  moderate;  blackish  dorsally  and  pale 
subventrally.  Warts  iii  and  vi  two-haired,  the  re«t  single.  Thorax 
as  before. 

Sta^eV, — Head  round,  wider  than  high,  very  full  in  front,  the  clyp- 
eus  not  depressed,  high;  labrum  projecting;  marked  as  before,  but 
the  clypeus  all  pale;  width  1.15  nun.  Ifedy  exactly  as  before.  On 
the  thorax  the  white  dorsal  line  is  nearly  obsolete  and  the  subdorsal 
black  line  is  more  lateral  than  on  the  body,  making  the  dorsal  space 
broadly  pale;  it  looks  depressed  (though  not  reall}'  so)  and  different 
from  the  rest  of  the  larva.  Feet  pale.  The  arrangement  of  the  tho- 
racic warts  is:  ia  and  ib  closely  approximate,  in  line  anterio-poste- 
riorly;  iia  below,  sepai-ate;  iib  small,  remote,  posterior;  iii  distinct, 
posterior;  iv  and  v  closely  approximate,  anterior;  vi  subventral,  all 
single-haired. 

FiH)d  j>l4int, — The  scurfy  bark  and  tiny  lichens  growing  on  the  stems 
of  oak  trees.  Larvae  from  Bellport,  Long  Island,  New  York.  £ggB 
August  9.     Larvae  hibernating  October  15. 

CALIDOTA  STRIGOSA  Walker. 

Ardxa  firigos^^ kl&^^^  Cat.  Brit.  Mus.,  Ill,  1855,  p.  615. 

IMimdola  «/Wyo/ja  Walker,  Cat.  Brit.  Mua.,  Ill,  1855,  p.  736.— Moschler,  Abh. 

Seiick.  (Te8.,XIV,  1886,p.34.— Neumobqen  and  DyAR,Joiim.  N.  Y.  Ent.  Soc., 

1, 1893,  p.  168. 
JIalmdota  cubejisia  Gbote,  Ptoc.  Ent.  Soc.  Phil.,  V,  1865,  p.  243. 
Ilalmdota  laqueala  Hy.  Edw.uids,  Ent.  Amer.,  II,  1887,  p.  166.— Smith,  List  Lep. 

Bor.  Am.,  p.  27, 1891,  no.  1144. 
Theages  Mrigom  Kirby,  Cat.  Lep.  Het.,  1, 1892,  p.  202.— Dyar,  Can.  Ent,,  XXIX, 

1897,  p.  217. 

I  have  placed  this  species  in  Theages  Walker,  following  Kirby;  but 
Hampson  has  shown  that  Theages  is  a  synonym  of  Eucereon.  There- 
fore a  new  generic  term  seems  required  for  this  moth,  which  I  pro- 
pose as  above.  The  genus  has  })een  limited  by  me*  as  Theages.  It 
differs  from  Ilalisidota  by  the  presence  of  the  accessory  cell. 

» Cana^iian  Entomologist.,  XXIX,  1897,  p.  216^       \ 
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The  larva  occurred  to  me  at  Palm  Beach,  Florida.  It  Ls  a  true 
Aix^tian,  resembling  Halisidota,  but  lacking  the  hair  pencils.  It  per- 
sistently hides  by  day  in  leaves,  apparently  on  the  ground  near  its 
tree,  and  is  consequently  difficult  to  find. 

Stuge  L — Head  round,  slightly  bilobed;  lobes  full;  clypeus  moder- 
ate; pale  brown,  shining,  mouth  blackish;  width,  0.6  mm.  Body 
ochraceous,  orange  brown  in  the  incisures;  a  broad  white  dorsal  stripe 
on  joints  5  to  10,  edged  by  a  subdorsal  brown  stripe  that  occupies  all 
of  the  dorsum  of  joint  11;  joints  3  and  4  dorsally  pinkish  brown.  No 
cervical  shield  nor  anal  plate;  sette  in  groups  of  five  subdorsally  on 
joint  2.  Legs  normal,  arctiiform;  shields  elongate,  dusky;  tuber- 
cles colorless,  i  to  iii  of  joint  5  black,  iii  to  vi  of  joints  5  to  11  dusky. 
On  thoi-ax  ia+ib,  iia  separate,  iib  weak,  remote,  posterior^  vi  2-haired, 
iii  and  v  absent.  On  abdomen  iv  behind  the  spiracle,  vi  present,  elon- 
gate, without  hairs.  Hairs  black,  spinulose,  ib  of  joints  3  and  4,  iii  of 
12,  and  the  subventral  ones  white. 

A  still  younger  larva  was  diiSPusely  whitish  lead  color  centrally  on 
joints  6  to  10,  orange  at  the  ends,  all  the  tubercles  dusky  blackish. 

Stage  IT, — Head  rounded,  bilobed,  full;  clypeus  moderate;  testace- 
ous brown,  shining;  ocelli  bhu'^k;  width,  0.9  mm.  Joint  2  retracted 
and  with  lateral  warts  only;  joints  3  and  4  large,  with  long  hair  over- 
hanging the  head;  two  warts  above  the  stigmatal  wart,  the  upper  one 
the  larger.  On  the  abdomen  warts  i  to  vi  present,  about  alike,  mod- 
erate, wart  i  a  trace  smaller,  iv  stigmatally  posterior.  Joints  2  to  4 
and  12  to  13  orange,  12  the  lightest;  dorsum  of  joints  5  and  11  dull 
vinous;  dorsum  of  joints  6  to  10  and  subventral  region  (tubercle  iv  to 
the  feet)  opaquely  whitish.  Thoracic  and  anal  feet  orange  tinted; 
abdominal  ones  of  joints  7  to  10  pale,  with  concolorous  shields.  Warts 
black;  hair  black  dorsall}^  white  subventrally,  not  very  abundant, 
longer  at  the  ends.  Later  all  vinous  except  joint  12,  joints  2  to  4 
lighter  than  the  central  part;  subventer  whitish,  the  white  stripe 
reduced  to  dots  along  wart  v. 

St<ige  IIL — Head  rounded,  orange  testaceous,  ocelli  black,  four  in 
a  semicircle,  two  below;  jaws  brown,  mouth  area  pale;  width,  1.36  mm. 
Joint  2  much  retracted,  no  cervical  shield,  as  before.  Dark  vinous 
dorsally;  subventer  and  feet  pale,  nearly  colorless.  Joint  2  dorsally 
luteons;  3  dark  reddish  orange;  6  to  10  white  in  a  broad  dorsal  area 
reaching  wart  ii;  12  orange,  13  paler  except  a  narrow  pui'plish  dorsal 
hand  on  joints  12  and  13.  Waits  colorless;  anal  feet  pale,  extended. 
Hair  abundant,  black  and  white  mixed,  spinulose,  longest  at  the  ends. 
The  black  hairs  are  slightly  more  pointed  dorsally  on  joints  5  and  12, 
but  not  forming  tufts.  A  white  stigmatal  line  on  joints  5  to  11.  The 
larva  looks  purple,  marked  with  white;  the  head,  joints  4  and  12  red. 

Stage  IV. — Head  shining  dark  red  brown,  a  little  blackish  lined 
about  the  sutures,  epistoma  white;  width  2.1  mm.     Body  as  l)efore. 
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the  dorsum  of  joints  6  to  10  broadly  gray  white,  cut  by  a  slender 
dusky  dorsal  line;  joints  4  and  12,  except  dorsally  on  joint  12,  dull 
orange.  All  the  rest  blackish  purple  with  narrow  white  line  on  the 
subventi'al  fold;  feet  and  venter  pale,  nearly  colorless.  A  short  black 
tuft  from  the  upper  side  of  wart  ii  op  joints  5  and  12,  forming  a 
paired  tuft  on  joint  5,  single  on  joint  12.  Other  hair  moderately 
dense,  not  concealing  the  body,  fine,  sordid  reddish  and  blackish 
mixed,  with  some  long  white  ones  at  the  ends.  The  general  tint  of 
the  hair  is  a  reddish  brown.  Warts  pale,  slightly  flesh-colored,  mod- 
erate, round.  With  growth  the  color  becomes  more  sordid,  the  white 
suffused  with  dull  red,  the  dark  purple  parts  lighter  and  more  pur- 
plish, only  joint  5  remaining  dark.  Warts  surrounded  by  white  rings; 
feet  reddish. 

Stage  V. — Head  broad,  not  high,  full  and  round,  scarcely  bilobed; 
clypeus  reaching  nearly  to  the  top  of  the  front;  shining  black,  epis- 
toma  narrowly  and  the  base  of  antennae  white;  width  2.5  mm.  Body 
sordid  gray;  subdorsally  on  joints  6  to  10  and  12,  the  ground  color 
is  lighter  and  pale  salmon  tinted;  warts  all  pale  salmon  color.  Hair 
rather  uniform,  moderately  dense,  reddish,  much  the  color  of  dead 
leaves,  but  lighter  and  somewhat  salmon  colored  like  the  warts.  The 
long  hairs  anteriorly  and  posteriorly  are  whitish:  A  narrow  whitish 
stripe  along  the  stigmatal  fold  of  joints  5  to  12.  Feet  pale,  slightly 
reddish.  Warts  large,  round,  i,  iv,  and  v  a  trifle  smaller,  all  well 
alternating,  arctiifoiTn.  Joint  2  much  retracted,  with  slight  warts; 
two  subdorsal  warts  on  joints  3  and  4,  ib  and  iii  present  as  distinct 
rudiments.  Hair  spinulose,  sharp  pointed.  No  tufts,  the  dorsal  hair 
not  even  keeled.  Spiracles  black  rimmed.  Later  the  larva  is  uni- 
formly sordid  grayish  with  a  dusky  dorsal  line,  the  hair  pinkish 
brown,  slightly  darker  dorsally  on  joints  5  and  12.  White  substig- 
matal  band  obsolete  except  intersegmentally. 

Stage  VI, — Head  shining  black,  basal  joint  of  antennae  reddish, 
epistoraa  slightly  paler  at  the  sides,  mostly  black;  width  4  nmi.  Body 
fleshy  brown  with  a  vascular  dorsal  blackish  stripe;  warts  and  hair 
light  pinkish  brown.  Hair  regular,  dense,  with  numerous  longer 
concolorous  ones  at  the  ends.  White  subventral  band  (above  wart  v) 
present  in  the  incisures  only,  obscure.  Feet  reddish.  The  hair  is 
densely  spinulose;  seen  at  right  angles  it  is  pale  pinkish  brown;  seen 
obliquely  it  is  much  darker  and  more  reddish  brown. 

Cocoon  elliptical,  rather  thin,  composed  of  hair  and  silk,  spun  among 
leaves,  not  entirely  concealing  the  pupa. 

Pupa  dark  mahogany  brown,  shaped  as  in  Halisidota. 

Foodplai\;t, — Guettarda  dUjjtica, 
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INQURA  BURSERiC  Dyar. 

Stage  L — Head  greenish  luteous,  ocelli  black,  mouth  brown;  width, 
0.3  mm.  Body  thickest  anteriorly,  feet  normal;  translucent  yellow, 
^een  tinted.  Tubercles  small,  all  neatly  black,  i  to  v  present;  no 
shields,  the  leg  plates  dusky. 

Stage  IL — Head  0.5  mm.  Green,  no  marks,  four  black  tubercles 
on  the  cervical  shield.  Shape  as  in  the  next  stage.  Tubercles  obso- 
lete, set«e  pale,  short.  Skin  translucent,  the  dorsal  vessel  showing 
darker. 

Stage  HI, — Head  slightly  squarish,  bilobed,  green,  the  jaws  brown; 
clypeus  reaching  about  half  way  to  vertex;  width,. 0.8  mm.  Body 
cylindrical,  thickest  in  front  on  joints  2  to  5,  tapering  posteriorly, 
especially  on  joint  13.  Feet  normal,  the  anal  pair  divergent.  Green, 
a  yellow  subdorsal  line  on  joints  5  to  13  anteriorly.  Shields  not 
cornified;  four  black  tubercles  on  the  anterior  edge  of  the  cervical 
shield;  all  else  colorless;  tubercle  iv  substigmatal  posteriorly;  setae 
pale. 

Stage  IV. — Head  as  before,  ocelli  black,  clypeus  reaching  less  than 
half  way  to  vertex;  width,  1.3  mm.,  small  in  proportion  to  the  body. 
Green,  the  food  showing  darker;  subdorsal  line  yellow,  on  joints  3  to 
13  anteriorly,  with  irregular  yellow  specks  in  front  on  joints  2  and  3i 
No  shields,  the  black  tubercles  on  the  anterior  edge  of  joint  2  are 
white  edged.  A  yellow  stigmatal  line  on  joints  2  to  12.  Feet  nor- 
mal, with  long  claspers. 

Stage  V. — ^Head  rounded,  soft  green,  the  ocelli  black,  five  in  a  semi- 
circle and  one  below  behind  the  antenna,  the  third  the  largest;  jaws 
brown;  width,  1.8  nun.  Translucent  green,  the  food  darker;  sub- 
dorsal line  from  joint  3  to  anal  plate,  stigmatal  fi'om  2  to  12  ante- 
riorly, narrow,  yellow.  Rather  numerous,  irregular  yellow  dots 
scattered  over  the  body  and  on  the  anal  feet.  Spiracles  reddish; 
tubercles  small,  concolorous,  setsB  pale.  Six  tuberclfes  on  the  cervical 
shield,  the  two  upper  anterior  ones  black;  no  cornified  shields. 
Tubercle  iv  below  the  spiracle  on  joints  7  to  10,  in  line  with  tubercle 
V  on  joint  11,  below  the  spiracle  on  joint  12. 

Stage  VI — Head  2.4  mm.  As  before,  but  the  black  dots  on  joint  2 
are  minute  and  inconspicuous.  Yellow  subdorsal  and  stigmatal  lines 
distinct,  the  irregular  spots  numerous.  Slight,  dull,  reddish,  mottlings 
about  tubercles  iii  and  v. 

Cocoon  in  the  sand  or  between  leaves  on  the  ground,  the  leaves 
partly  bitten  up. 

Food  plaitt, — ''Gumbo-limbo"  (Buraera  gummifera)]  larvae  from 
Palm  Beach,  Florida. 


Digitized  by  VjOOQ IC 


272  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vm..  xxiii. 

GONODONTA  UNICA  Neumocgen. 

Esfg. — Shape  of  two-thirAs  of  a  sphere;  reticulations  small,  irregu- 
larly pentagonal,  linear,  pale;  no  ribs;  diameter,  0.65  mm.  Laidscat- 
teringl y  over  the  leaves  singly  or  in  groups,  numerously,  a  very  large 
proportion  being  destroyed  by  parasitic  Hymenoptera. 

Stagf*  II. — Head  round  and  broad,  thin,  especially  above,  scarcely 
bilobed;  sooty  black,  labrum  narrowly  white.  Body  cylindrical, 
thickened  at  joints  5  to  7  and  12,  which  is  well  humped,  the'  sides  of 
joints  6  and  7  folded  and  projecting;  abdominal  feet  on  joints  9, 10,  and 
13.  Sooty  black,  joints  9  and  10  a  little  greenish,  with  black  dorsal 
line;  a  pure  white  subdorsal  fleck  on  joint  2;  four  lateral  ones  on  joint 
8,  the  two  upper  ones  large  and  joined  by  a  bar,  the  second  centered 
by  a  black  tubercle  (iii);  a  bright  orange,  oblique,  subdorsal  spot  on 
joints  5  and  6,  and  a  rounded  one  on  joint  12,  Setae  short,  black. 
Segments  annulate  near  the  incisures. 

Stage  III — Head  round,  bilobed,  sooty  black,  the  labrum  white; 
width,  1  mm.  Body  greatly  hunched  at  joints  3  to  7,  fonning  a 
rounded,  thick  loop,  the  bases  of  feet  of  joifit  4  touching  the  venter  of 
joint  8;  joint  12  enlarged  triangularly.  AMominal  feet  short  and 
small,  none  on  joint  7,  a  small  pair  on  8,  distinct  feet  on  9,  10,  and  13. 
Purplish  black,  annulate,  spotted  with  orange  and  white.  The  white 
spots  are  a  large  lateral  one  on  joint  2,  a  v^raall  one  on  edge  of  cervical 
shield,  a  lateral  patch  on  joint  8  in  part;  the  orange  spots  are  oblique 
subdorsals  on  joints  5  and  6,  lateral  patch  on  joint  8  in  part,  subven- 
tral  spots  on  joints  8  to  10,  and  a  rounded  subdorsal  spot  on  joint  12. 
Later  fine  transverse  white  lines  appear  between  the  obscure  annulets. 

Sta^e  IV, — Head  bilobed,  free  from  the  prothorax;  sooty  black, 
bases  of  antennae  and  labrum  whitish;  clypeus  not  reaching  half  way 
to  the  vertex;  width,  1.8  mm.  Body  cylindrical,  nearl}^  uniform,  but 
well  looped  up  at  joints  5  to  8;  joint  12  enlarged  dorsally.  Feet  of 
joint  8  small,  functionless,  normal  on  9,  10,  and  13.  Body  marked  in 
the  pattern  of  the  genus  Alypia.  Black,  finely  transversely  lined  with 
white,  15  to  20  lines  per  segment,  some  continuous,  some  confused  and 
broken,  subreticulate.  Those  below  the  slight  subventral  fold  run 
longitudinally  and  are  more  reticulate;  cervical  shield  obsolete,  con- 
colorous,  a  white  spot  on  each  side.  Subdorsal  orange  spots,  partly 
white  bordered,  on  joints  5,  6,  8,  to  12;  also  small  ones  on  9  to  11. 
Similar  spots  on  the  subventral  fold  on  joints  7  to  12,  largest  on  joints 
8  to  10.  Anal  flap  and  bases  of  feet  concolorous,  white  reticulate. 
Thoracic  feet  black. 

Stage  T;— Head  rounded  bilobed,  full,  clypeus  shield-shaped,  reach- 
ing less  than  halfway  to  vertex;  width,  2.7  mm.;  sooty  black,  epis- 
toma  white.  Body  as  before,  the  cervical  shield  black,  white-lined, 
with  dorsal,  subdorsal,  and  lateral  large  white  spots.     Body  black, 
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finely  white  lined  as  before.  Subdorsal  and  subventral  spots  creamy 
orange,  white  edged,  the  subdorsal  ones  on  joints  5,  6, 8  to  12,  the  sub- 
ventral  ones  on  joints  6  to  13.     Thoracic  feet  black. 

Cocoon  composed  of  large  pieces  of  leaf,  bitten  off  by  the  larva  and 
united  by  silk,  the  ends  roughly  projecting,  resembling  a  nest  of  a 
leaf -cutting  bee. 

I^ood  pUmt, — AnoTia  laurifoUa,     Larvae  from  Palm  Beach,  Florida. 

PBRIDROMA  INCIVIS  Guen^e. 

I  have  given  the  life  history  of  this  species  previously  *  from  notes 
made  ten  years  ago;  but  the  present  notes  contain  so  many  additional 
points  that  I  have  concluded  to  reproduce  them.  The  later  larvae 
passed  one  more  molt  than  the  former,  the  former  omitting  the 
normal  Stage  11,  as  appears  from  the  measurements.  The  width  of 
head  for  Stage  1,  as  given  in  my  first  description,  should  be  corrected 
to  0.3  mm. 

Egg, — Spheroidal,  the  base  flattened;  about  40  vertical  ribs,  dimin- 
ishing alternately  in  number  to  about  15  about  the  vertex,  which  is 
coarsely  reticulate;  cross  striae  distinct  lines;  dark  purplish  when 
found;  diameter,  0.6  mm.  The  eggs  were  laid  in  a  large  mass  on  the 
leaf  of  a  tree;  the  larvae  fed  on  the  grass  beneath. 

Sta^e  L — Head  rounded,  bilobed,  clypeus  two- thirds  to  vertex; 
sordid  luteus  with  brown  flecks;  ocelli  black;  width  0.3  mm.  Cervi- 
cal shield  nearly  semicircular,  brown  dotted,  cornified,  bisected  by  a  , 
broad,  pale,  dorsal  line;  anal  plate  small,  smoky.  Thoracic  feet  black; 
abdominal  on  joints  7  to  10  and  13  with  smoky  shields,  the  feet  of 
joints  7  and  8  small.  Body  cylindrical,  joint  12  a  little  enlarged; 
colorless,  food  green;  tubercles  small,  round,  black.  Faint  subdorsal 
(i  and  ii),  lateral,  broader  stigmatal  (iii  and  iv)  and  subventral  broken 
brown  lines.  Tubercles  normal,  no  subprimaries,  iv  behind  the  spira- 
cle.    On  thorax  tubercles  i  and  ii  separate. 

Stage  IL — Head  rounded,  bilobed,  erect;  whitish,  faintly  washed 
with  brown,  especially  in  two  obscure,  vertical  bands;  ocelli  black; 
width  0.46  mm.  Body  green,  four  side  stripes  of  purplish  brown,  a 
white  substigmatal  band  between  the  last  two,  the  subventral  one 
somewhat  broken.  Dorsum  rather  broadly  green ;  feet  and  venter 
pale;  feet  on  joints  7  and  8  very  short.  Setae  black;  tubercles  small 
and  obscure.     Joint  12  humped. 

Stage  III. — Head  whitish,  ocelli  black,  mouth  brown;  a  faint  brown 
band,  curved,  parallel  to  sutures,  and  one  back  from  ocelli,  below 
which  are  some  distinct  dark  brown  reticulations;  width  0.6  mm. 
Green,  unifonn  in  size,  joint  12  a  little  enlarged.  Cervical  shield 
faintly  luteous,  scarcely  cornified.     Dorsal  line  white,  narrow;  subdor- 
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sal,  latei-al,  and  stigmatal  lines  dark  brown,  with  two  white  lines  filling 
up  the  space  between  them;  below  a  distinct  white  line  on  subventral 
fold;  a  brown  subventi'al  band  over  tubercle  vi.  Tubercles  and  setae 
small,  black.     Leg  shields  dusky. 

Stagr  /F.— Head  as  })efore,  width  0.8  mm.  Body  green,  dorsal  line 
white,  green  edged;  subdorsal  and  lateral  lines  light  brown;  suprastig- 
matal  broader,  darker  purplish  brown;  substigmatal  white,  broad; 
traces  of  a  brown  subventral  })and;  no  shields;  tubercles  and  setae 
minute,  black. 

Stage  V, — Gr< i)i  form.  Head  rounded,  green,  shining,  a  blackish 
line  parallel  to  clypeus  and  sutures,  one  back  from  ocelli  and  a  fainter 
one  l)etween  over  face  of  lobe,  all  somewhat  reticulate.  Width  1.3 
mm.  Body  noctuiform,  joint  12  slightly  enlarged,  no  shields,  feet 
equal.  Green,  finely  whitish  and  brown  mottled.  Geminate  dorsal 
and  four  side  lines  below  tubercle  ii  greenish  blac^k.  Substigmatal 
band  broad,  red  centered,  reaching  from  joint  2  anteriorly  to  the  anal 
foot,  dark  edged  above.     Feet  pale.     Tubercles  and  setae  small,  black. 

Broiimfirnn. — The  same,  but  the  head  luteous  and  the  body  browniish 
tinged;  lines  brown,  not  blackish  green. 

8t(uje  YL — Head  luteous,  the  lines  as  before,  blackish,  reticulate; 
width  2.1  mm.  Bod}^  brown,  like  dead  grass,  with  a  broad  white  sub 
stigmatal  band  from  joint  2  to  the  anal  foot,  broadly  filled  in  with  red, 
slightly  cut  ))y  the  spiracles  except  on  joints  2  and  12,  where  it  passes 
below  them.  Skin  marked  with  red-brown,  faintly  lined.  Geminate 
dorsal  and  ])roken  su})dorsal  black  powderings  appear  as  dorsal  inter- 
segmental and  su})dorsal  segmental  black  specks;  a  double  obscure 
brown  lateral  ])and.  Subventer  red  mottled,  dark  brown  shaded  l)elow 
the  substigmatal  ))and,  which  is  sharp  edged  on  l)oth  sides;  feet  pale. 
Cervical  shield  pale,  trilineate  with  whitish;  anal  plate  slightly  green- 
ish, otherwise  like  the  body.  Tubercle  iv  of  joint  5  is  at  the  middle 
of  the  spiracle,  on  joint  ^  below  the  low^er  corner,  on  joints  7  to  10 
below  the  middle,  on  joint  11  below  the  spiracde,  on  joint  12  above  the 
middle.  Leg  shields  tratispareut,  with  three  black  tubercles  in  a 
triangle. 

Stiuje  VI L — The  same;  width  of  heud  2.7  mm.  Substigmatal  band 
broadly  reddish  centered,  mottled,  }>rown  spotted,  letiving  a  sharp- 
edged  white  line  above  and  below.  Other  lines  ^ua  before,  a  lighter, 
more  yellowish  brown  sjjace  in  the  middle  of  the  side.  Spiracles 
white,  ))lack  edged. 

PujHi  in  the  ground,  light  brown. 

l^ood  plant. — Grass  (Cenc^hrus). 

CAPNODES  PUNCTIVENA  Smith. 

^gg» — Low  domed,  the  l)ase  flat;  circular  from  top  view,  one-third 
of  a  circle  from  the  side.     Reticulations  distinct,  finely  linear,  hexag- 
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onal,  a  little  elongate  vertically  and  seeming  to  be  slightly  arranged 
in  vertical  lines;  a  slight  obsolescence  at  vertical  micropyle.  No  ribs, 
but  faintly  indicated  vertical  groovings,  a  suggestion  rather  than  any 
tangible  structure,  seen  only  in  certain  lights.  Color  translucent 
green.  Diameter  1.2  mm.,  height  0.3  nun.  (The  egg  was  accidentally 
destroyed,  so  that  there  is  a  possibility  of  its  being  wrongly  deter- 
mined.) 

Stage  III. — Head  round  and  full,  the  sutures  obscure,  free  from 
joint  2;  mouth  not  projecting;  pale  green,  ocelli  black,  tubercles 
brown,  making  it  look  speckled;  mouth  brownish;  width  0.6  mm. 
Body  slender,  the  incisures  well  marked,  anal  feet  stretched  out  pos- 
teriorly. Abdominal  feet  on  joints  7  to  10,  very  small  on  7,  small  on 
8,  normal  on  9  and  10.  Pale  green,  smooth,  translucent,  incisures  a 
little  shining,  tubercles  smaU,  brown,  i  and  iii  the  largest,  iv  sub- 
stigmatal  posteriorly.  Set«  long,  dusky,  rather  coarse.  No  shields, 
the  corresponding  tubercles  brown  as  on  the  body.  Tubercle  vi  pale, 
without  brown  coloration. 

Stage  IV. — Head  slightly  bilobed;  ocelli  black,  four  above  in  a 
curved  row,  two  below  in  line  posteriorly  with  the  antennse;  clypeus 
reaching  half  way  to  vertex;  width  0.8  mm.  Pale  green,  tubercles 
brown,  setae  black.  Body  as  before,  the  tubercles  brown,  ib  of  thorax 
and  ii  of  abdomen  in  a  large  spot,  the  others  small. 

Stage  V. — Head  1.4  mm.  Soft  green,  tubercles  all  roundedly  red 
brown,  ii  large.  Body  slender,  feet  of  joint  7  somewhat  small. 
Tubercle  iv  fully  to  the  middle  of  the  spiracle  on  joint  5,  below  the 
spiracle  on  6,  becoming  higher  posteriorly,  at  10  nearly  opposite  the 
middle,  on  11  lower  but  only  substigmatal,  on  12  below  the  lower  cor- 
ner. Setae  long,  dark  dorsally,  pale  subventrally.  A  faint  broken 
reddish  lateral  line. below  tubercle  ii. 

Stage  VI. — The  same;  head  1.8  nma.  The  reddish  lateral  line  is 
&int  and  broken,  with  some  similar  spots  below,  irregular,  avoiding 
the  tubercles.  The  merest  trace  of  a  similar  narrow  subdorsal  line 
along  tubercles  i  and  ii.  Otherwise  no  change  from  the  previous 
stage,  green,  the  tubercles  brown.  The  color  is  soft  and  translucent, 
but  the  food  not  visible,  not  shining. 

Stage  VII — Head  2.2  mm.  Green,  the  tubercles  on  head  and  lx)dy 
brownish  red;  traces  of  a  broken  subdorsal  (tubercles  i  and  ii),  lateral, 
suprastigmatal  (iii)  lines  and  very  faint  subventral  mottlings.  Spir- 
acle of  joint  12  three  times  as  large  as  the  others.  Tubercle  iv  below 
the  lower  comer  of  spiracle  as  before.  Claspers  of  feet  very  large, 
the  anal  feet  divergent.  Rather  slender  and  a  little  flattened,  nar- 
rower posteriorly.     Setae  distinct,  black. 

Ikipa  in  a  slight  web  in  the  ground. 

JFbod  plant  a  species  of  Eugenia,  probably  K  huxffolia.  Larva 
from  Palm  Beach,  Florida. 
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REMIGIA  LATIPES  Guen^e. 

The  mature  larva  has  been  briefly  described  by  Mrs.  Swainson,* 
who  mentions  the  peculiar  habit  it  has  of  folding  itself  up  with  the 
thoracic  feet  touching  the  alxlominal  ones  of  joints  9  and  10  and  an 
angle  in  the  body  at  joint  5.  The  larva  feeds  at  night,  living  concealed 
in  the  grass. 

Jt^gg. — Spheroidal,  very  slightly  flattened  above  and  below,  sym- 
metrical; about  24  low,  sharp,  vertical  ribs,  not  diminishing  in  nimi- 
ber  till  toward  vertex,  where  all  end;  cross  lines  fine  and  obscure, 
those  with  the  vertical  reticulations  invisible  to  the  lens,  but  seen 
under  a  half -inch  objective.  Diameter  0.7  nmi.  Slightly  greenish- 
gray,  not  shining.  Later  a  vertical  dull-red  blotch  and  irregular  lateral 
ring. 

/Stage  L — Head  bilobed,  rounded,  full,  free  from  joint  2,  clypeus 
small;  shining  testaceous,  brown  tinted;  ocelli  black;  width  0.3  nun. 
Body  slender,  thread-like;  feet  on  joints  9,  10,  and  13.  Colorless 
transparent,  food  green;  shields  all  concolorous  and  inconspicuous. 
Tubercles  small,  round,  black.  A  subdorsal  (over  tubercles  i  and  ii), 
lateral  (above  iii)  and  stigmatal  (tubercle  iv),  faintly  brown  lines. 
Central  segments  long  drawn  out,  the  tubercles  remote.  Thoracic 
segments  and  joints  9  to  13  normal,  not  elongate.  Cervical  shield 
with  two  detached  sette  on  the  posterior  corners,  four  on  the  shield; 
greenish,  concolorous.  Head  set«  normal,  clypeal  and  paraclypeal 
ones  small.  Anal  feet  directed  posteriorly,  blackish  outwardly. 
Tubercle  i  of  joint  11  very  small,  the  segment  therefore  weak.  Other 
tubercles  normal,  i  and  ii  in  line,  iv  behind  the  spiracle;  on  thorax  ia 
and  ib  approximate,  iia  and  iib  remote,  iv  anterior;  no  subprimaries. 
Later  the  narrow  brown  lines  are  more  distinct,  covering  joints  2  to 
13  with  a  line  on  the  anal  foot. 

Stage  IL — Head  round,  bilobed,  full,  cheeks  below  squarish,  clypeus 
reaching  above  middle  of  front;  whitish,  green  tinted,  four  vertical 
brown  stripes  on  each  lobe;  the  two  next  median  suture  join  above, 
diverge  below,  one  to  the  jaw,  the  other  to  antenna;  this  joins  the 
third  at  antenna,  which  then  runs  to  back  of  head  laterally.  The  fourth, 
on  lower  edge  of  cheek  behind  ocelli,  is  double,  the  ends  approximate, 
forming  a  pointed  ellipse;  width  0.6  mm.  Body  slender,  uniform,  a 
little  flat;  abdominal  feet  on  joints  9,  10,  and  13,  the  latter  directed 
posteriorly.  Three  brown  stripes  on  each  side,  reaching  joints  2  and 
13,  the  shields  invisible  and  uncornified.  The  lines  are  subdorsal  (over 
tubercles  i  and  ii),  lateral  and  stigmatal  (covering  iii  and  iv),  with  two 
fainter  subventral  lines  on  vi  and  vii,  respectively,  situated  below  the 
subventral  fold  and  ventrally  opposed.    Tul>ercles  small,  black,  well 

1  Joum.  N.  Y.  Ent.  Soc,  VIII,  p.  33. 
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separated  on  thecentral  segments,  iv  above  the spimele,  nearly  in  line 
with  iii.     Setse  dusky,  feet  pale. 

Stage  TIL — Head  round,  large,  free  from  joint  2,  slightly  bilobed, 
clypeus  rather  small;  whitish,  with  five  nearly  parallel  brown  bands  on 
each  lobe,  continuous  with  the  lines  on  the  body.  They  are  a  little 
irregular  and  lighter  brown  in  the  center  of  each.  Width  0.8  mm. 
Body  slender  but  uniform,  1i  little  flattened  ventt-ally;  abdominal  feet 
on  joints  9,  10,  and  13.  Pale  greenish  yellow,  with  dark-brown  lines 
about  as  wide  as  the  intervening  spaces.  These  are  single,  narrow, 
broken  dorsal,  double  subdorsal,  lateral,  substigmatal,  subventral,  and 
pedal  lines.  The  pairs  are  approximate,  filled  in  between  with  yel- 
lowish brown,  or  might  be  called  single  lines,  paler  centrally.  The 
pedal  line  is  only  obscurely  geminate.  Tubercles  and  setae  black,  the 
former  minute.  Abdominal  feet  pale,  brown  spotted,  the  anal  pair 
lined.     Thoracic  feet  reddish. 

Stage  IV, — Head  large  for  the  body,  round,  full,  scarcely  bilobed; 
white,  with  geminate,  brown,  pale-brown  filled  lines  as  before,  the  cen- 
tral white  space  over  the  suture  the  widest.  Abdominal  feet  as  before, 
lines  the  same;  also  a  single  medio-ventral  line.  A  geminate  blackish 
dot  in  the  subdorsal  band  in  the  incisure  5  to  6.  The  single  dorsal 
line  is  nearly  obsolete. 

Stage  V. — Head  rounded,  full,  very  large,  one  and  a  half  times  as 
wide  as  the  body,  projecting  well  above  joint  2,  smooth,  not  bilobed; 
pale  yellowish,  with  many  brown  lines  reaching  from  the  mouth  to  occi- 
put, parallel,  curved,  eleven  on  each  side,  obscurely  in  pairs;  clyi)eus 
pale,  as  also  the  median  suture  somewhat  broadly,  and  antennae;  width 
1.5  mm.  Body  slender;  no  feet  on  joints  7  and  8;  pale  yellow,  finely 
lined  with  brown;  three  lines  and  a  broader  median  one  below  the 
subventral  fold;  fold  yellowish,  eight  lines  above  it,  namely,  geminate 
dorsal,  three  subdorsal,  united  by  a  dark  shade  into  a  broad  subdorsal 
band,  double  lateral,  and  double  superstigmatal.  The  substigmatal 
pale  interval  is  the  subventral  fold,  and  is  yellower  than  the  rest.  No 
shields  nor  plates;  legs  brown  lined.  Black  dots  in  the  incisure  5  to 
6;  tubercles  obsolete;  setae  rather  large. 

Stage  VL — No  change.  The  antennae  are  long,  twice  the  length  of 
the  mouth.  The  head  is  large,  making  the  larva  club-shaped,  joint  2 
widening  to  meet  it;  width  2.2  to  2.5  mm.  Lines  very  fine,  brown, 
crinkly,  some  breaking  down;  dorsal  line  fine,  geminate;  subdorsal  of 
four  lines  filled  in  with  an  olivaceous  shade,  black  dotted  in  the  incis- 
ure 5  to  6;  double  lateral,  single  superstigmatal,  single  stigmatal,  single 
substigmatal  lines;  broad  subventral  of  four  lines iilled  in  with  brown 
like  the  subdorsal;  dark- brown  medio-ventral  with  three  lines  between 
it  and  the  subventral  line,  alternating  reddish  and  brown.  All  on  a 
pale  yellow  field,  a  little  whitish  in  the  dorsal  space.     Feet  pale,  brown 
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spotted.  Spiracles  black  ringed.  Tubercles  black,  minute;  set© 
rather  long. 

Stage  YIL — Head  subspherical,  large,  a  little  elongate,  thick,  and 
free  from  joint  2,  not  bilobed;  clypeus  low,  narrowly  triangular;  fifth 
ocellus  close  below  antenna,  large.  Broadly  white  over  clypeus  and 
median  suture,  this  color  a  little  more  than  covering  the  paraclypeal 
pieces  and  reaching  the  antennaB,  with  a  faint,  double,  reddish  line  in 
the  clypeus  and  another  on  the  paraclypeal  suture.  Sides  whitish, 
with  many  mottled  brown  lines  extending  upward,  parallel  to  each 
other,  to  the  occiput,  joining  the  lines  on  the  body.  There  are  about 
eighteen  on  each  lobe,  each  obscurely  geminate,  mottled  with  pale 
dots;  on  the  inner  half  of  each  lobe  the  lines  are  washed  and  connected 
by  olivac».eous.  Clypeal  and  paraclypeal  tubercles  black,  the  others 
blackish  ringed.  Width  3  to  3.4  nmi.  Body  slender,  uniform; 
abdominal  feet  on  joints  9,  10,  and  13;  smooth,  nearly  cylindrical. 
Yellowish  white,  with  many  brown  or  black  geminate,  mottled  lines. 
Dorsal  line  red-brown,  double,  in  a  clear  space  of  the  ground  color; 
subdorsal  of  six  black  lines  with  a  large  black  patch  in  the  incisure  of 
joints  5  and  6;  four  lateral  reddish  lines;  a  nearly  black  supi'astigniatal 
pair;  a  reddish  stigmatal  and  substigmatal  pair;  six  irregular  and 
broken  sub  ventral  lines,  black,  inclosed  by  a  dark  shade,  forming  a 
dark  sub  ventral  band;  next  a  reddish,  then  blackish,  then  two  reddish, 
and  finally  a  broader,  nearly  black,  medio-ventral  band.  No  shields; 
feet  pale,  marked  with  mottled  lines.  Spiracles  black  rimmed. 
Tubercles  and  setae  small,  black;  tubercle  iv  of  joint  5  a  little  above 
the  middle  of  the  spiracle,  on  joints  6  to  10  between  the  middle  and 
lower  corner,  on  joint  11  opposite  the  lower  edge,  on  joint  12  like- 
wise, but  the  spiracle  is  one  line  higher  than  on  joint  11.  When  dis- 
turbed, the  larva  curls  up  in  a  curious  shape  and  is  quiet,  the  black 
marks,  ordinarily  concealed  in  the  incisure,  exposed.  Cocoon  an 
elliptical  silk\'  net  in  grass. 

Fixxl })l(inU. — Species  of  gnuss.  My  larvce  were  fed  on  Cenchrus  sp. 
Larvae  from  Pjdm  Beach,  Florida,  from  eggs  laid  by  a  captuiv^ 
female  moth.     The  sixjcies  seems  to  breexi  continuously. 

CHYTOLITA  MORBIDALIS  Guen^e. 

The  mature  larva  hius  been  described  by  Mr.  Coquillett.*  His 
description  coincides  with  my  observations,  but  his  statements  about 
the  habits  are  somewhat  diverse.  He  gives  as  food  plants  certain  fresh 
leaves,  whereas  my  larva)  fed  entirely  on  dead  and  dry  oak  leaves. 
However,  after  hi])ernation  a  few  of  them  nibbled  at  gi-ass  and  dan- 
delion, so  that  it  is  probable  that  they  may  t'at  fresh  leaves  in  the 
spring.     The  two  dates  given — April  1-May  5  and  June  1-July  20 — 

'Canadian  Entomologist,  XII.,  p.  44. 
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seein  to  imply  two  broods,  but  Mr.  Co(|uillett  tolls  nw  that  this  may 
mean  only  two  laiTHJ,  representing  the  dates  at  which  they  wore  found 
and  spun,  respectively.  If  so,  both  may  have  ])een  hibernated  (Exam- 
ples, though  the  latter  date  is  very  late.  My  larva^  pupated  inunedi- 
ately  after  hibernation,  early  in  May.  The  species  is  single  brooded 
both  in  ni}'  observations  and  by  the  dates  given  in  Professor  J.  B. 
Smith's  monograph  of  the  Deltoids. 

Egg. — Hemispherical,  the  edges  a  little  rounded  under,  smooth,  shin- 
ing, regularly  reticulate,  the  reticulations  small  and  not  conspicuous. 
Transparent,  resembling  water,  a  little  yellowish,  the  yolk  granules 
distinct  and  giving  a  somewhat  opaque  look.  No  ribs.  Diameter,  0.6 
mm.  Laid  singly  on  the  backs  of  leaves  of  oaks  and  other  trees,  at 
some  distance  above  the  ground. 

St<ige  L — Little  colorless  semiloopers.  Head  slightly  bilobed,  col- 
orless, mouth  brown;  ocelli  black;  width,  0.2  mm.;  ocelli,  (>;  4r  in  a 
semicircle  above  and  a  pair  below.  Seta^  colorless,  simple.  Body 
whitish,  colorless,  shining,  the  feet  on  joints  7  and  8  a  little  smaller 
than  those  on  9  and  10;  thomcic  feet  large.  Setie  long,  rather  coarse, 
veiy  minutely  bulbous  tipped,  normal,  the  subprimaries  absent. 
Tubercles  conic,  somewhat  prominent,  but  concolorous  and  o))scure. 
Part  of  the  hairs  curve  forward.  No  shields  visible.  The  larvje  ate 
the  egg  shells  and  afterwards  dead  leaves,  refusing  fresh  ones.  Each 
spun  a  fine  web  about  itself.  Later  the  tubercles  appeared  round, 
brownish  black,  small;  head,  cervical  shield,  and  anal  plate  })rown, 
slighly  cornified.     Body  colorless,  transparent. 

Stage  IL — Head  about  0.4  mm.,  sordid  brownish  white,  not  shining, 
ocelli  dark,  setie  pale.  Body  *jlightly  flattened,  translucent,  sordid 
white,  joint  12  a  little  enlarged.  Tul>ercles  small,  brown,  normal. 
Feet  of  joints  7  and  8  small.  Shields  not  cornitied,  concolorous  with 
the  lx)dy,  their  tubercles  also  brown.  Feet  pale.  Segmentiil  iijcisures 
slightly  folded.     Tubercle  iv  l)elow  the  spiracle. 

SUige  IIL — Head  about  0.6  mm. ,  round,  pale  yellowish  brown,  dotted 
reticulate  with  dark  brown.  Body  dark  sordid  yellowish  l)rown,  finely 
dotted  reticulate  with  red  brown,  forming  faintly  a  dorsal  line  and 
leaving  spaces  around  the  small  blackish  tubercles.  Shields  not  corni- 
fied, feet  equal,  sette  pale  and  small. 

Stage  IV. — Head  1  mm.,  pale  brown,  smoky,  very  obscurely  finely 
reticulate.  Body  all  leaf  brown,  a  yellow  ground  finely  n^ticulate  with 
dark  red  brown,  uniformly  and  neatly,  the  only  mark  a  faint  brown 
dorsal  line.  Tubercles  small,  black,  sette  inconspicuous,  vi  and  vii 
white  and  coarser  than  the  others.  Another  brood  were  simihir,  l)ut 
rather  heavily  smoky,  obscuring  the  markings. 

ASt(ige  V. — Head  about  1.4  mm.,  pale  })rown,  finely  dotted  reticu- 
late, an  inveiled  V  mark  above  the  clypeus  and  a  vertical  mark,  form- 
ing indistinct  lines.     Body  somewhat  flatten(»d  bv  being  rt^tracted  in 
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the  Bubventral  region,  the  shields  not  cornified.  Marks  as  before. 
The  reticulations  on  the  sides  indicate  a  waved  subdorsaJ  line.  The 
larv'a  sits  among  the  dead  leaves  on  the  ground,  sluggish,  covered  by 
a  soft  web. 

Stage  VL — Head  1.55  mm.,  small,  rounded,  pale  brown,  faintly 
reticulate  with  dark  red  brown;  ocelli  black;  setce  short,  pale,  from 
small  black  tubercles.  Body  narrow  at  joint  2,  otherwise  thick  and 
robust,  flattened  ventrally,  feet  short,  joint  13  small.  Pale  brown, 
marbled  reticulate  with  dark  red  brown,  an  obscure  and  partly  broken 
dorsal  line  of  reticulations.  Tubercles  and  spiracles  black,  tubercle 
iv  of  joints  5  to  8  below  the  spiracle,  of  9  and  10  opposite  the  lower 
angle,  of  11  nearly  in  line  with  tubercle  v,  only  a  little  above  it,  of  12 
below  the  lower  angle  of  the  spiracle.  Shields  scarcely  cornified,  the 
anal  plate  more  so  than  the  cervical  shield,  both  nearly  unmarked  and 
more  luteous  than  the  body,  but  not  contrasting.  Setce  obsolete  except 
subventrally. 

Stage  VII. — Head  1.8  mm.     As  in  the  former  stage  exactly. 

Stage  VIII. — Head  2.1  mm.,  rounded,  not  bilobed,  pale  dullocher, 
neatly  reticulate  with  red  brown,  paler  on  the  vertex,  the  clypeal  sut- 
ures and  ocelli  darker.  Body  yellow,  ochraceous,  reticulate  with  red; 
a  dorsal  red  brown  line  not  crossing  the  cervical  shield  or  anal  plate, 
diffuse,  but  narrow  and  distinct.  An  irregular  waved  lateral  line, 
caused  by  the  reticulations  being  darker  brown,  in  an  arc  of  which 
tubercle  iii  is  the  approximate  center  on  each  segment.  Tubercles 
distinct,  luteous  black,  setae  obsolete,  except  subventrally.  Spiracles 
black;  shields  and  plate  not  cornified,  colored  like  the  body,  but  not 
distinctly  reticulate,  their  tubercles  luteous  brown.  Body  moderately 
robust,  a  little  flattened  ventrally,  of  equal  width,  not  tapering.  Ifeet 
equal,  short. 

Eggs  from  Bellport,  New  York,  laid  June  12,  hatched  June  17;  last 
larval  molt  September  15,  with  hibernation  in  the  last  stage;  pupa- 
tion May  1. 

The  number  of  stages  is  probably  subject  to  some  variation.  Some 
of  the  full-grown  larvai  after  hibernation  had  the  width  of  head  only 
1.8  mm.,  but  they  did  not  molt  again,  pupating  in  this  stage. 

RENIA  SOBRIALIS  Walker. 

Eggs  were  obtained  from  moths  of  Renia  hvrvalis  early  in  June, 
and  moths  of  R.  sobrialk  emerged  in  August.  The  two  so-called  spe- 
cies are  thus  seen  to  be  seasonal  forms  of  one,  as  suggested  by  Prof. 
John  B.  Smith  in  his  monograph  of  the  Deltoids.^  The  specimens 
were  from  Washington,  D.  C,  and  the  larvas  fed  on  dry  leaves,  lying 
concealed  under  them,  but  not  forming  a  web,  as  Chytolita  iJhOTf>id<iU^ 
does. 


» Bull.  48,  U.  8.  Nat.  Miiwum,  i>.  72. 
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Egg. — Shape  of  two-thirds  of  a  sphere,  bane  flat  but  rounded  under, 
neatly  regularly  reticulate,  the  reticulations  well  raised,  irregularly 
hexagonal,  elongated  vertically,  a  little  clearer  than  the  egg  itself, 
about  alike  all  over;  no  ribs.  Color  white  like  ground  glass.  Later 
with  irregular  brown  spots,  more  or  less  in  a  ring.  Diameter  .6  mm., 
height  A  mm. 

Stctge  I. — Head  moderate,  rounded,  bilobed,  free,  held  yerticall}', 
pale  luteous  brownish,  translucent,  the  rim  and  the  sutures  darker, 
ocelli  black;  clypeus  two-thirds  to  vertex;  width  .3  mm.  Cervical 
shield  gray,  darker  than  the  head;  anal  plate  paler,  gray  before, 
darker  posteriorly.  Body  ground-glass  white,  tubercles  normal,  dis- 
tinct, large,  black.  Thoracic  feet  and  leg  shields  gmyish.  Feet  of 
joint  7  very  small,  those  of  8  larger,  only  those  of  9,  10,  and  13  func- 
tional. Setae  dusky,  distinct,  moderate,  equal.  Shape  cylindrical, 
moderate  or  rather  robust,  joint  12  very  slightly  enlarged. 

Staffs  IL — Head  slightly  bilobed,  erect,  vertex  notched  behind  by 
the  membranous  triangle;  smokj'^  brown,  sette  pale;  width  about  .35 
bmh.  Body  transparent,  shaded  and  spotted  with  vinous,  dark, 
almost  blackish  from  the  food.  Tubercles  elevated,  brownish;  sette 
short,  pale.  Slightly  flattened  ventrally,  joint  12  somewhat  enlarged 
dorsally.  Cervical  shield  brownish,  widely  bisected,  obscure.  Tho- 
racic feet  dusky,  abdominal  ones  pale,  the  pair  of  joint  7  short. 

Stage  IIL — Head  pale  brownish,  slightly  vertically  darker  streaked, 
setflB  pale,  ocelli  dark;  width  about  .45  mm.  Body  as  before,  more 
opaque,  the  vinous  shading  dull,  forming  traces  of  a  dorsal  line. 
Body  short  and  rather  robust;  tubercles  brownish,  moderate,  a  little 
elevated;  setae  pale,  glandular  tipped. 

Sta^e  IV. — Head  as  before;  width  .6  mm.  Body  thick,  slightly 
flattened  ventrally,  largest  posteriorly,  especially  at  joint  12,  incisures 
distinct,  segments  subannulate.  Cervical  shield  brownish,  bisected, 
notched  on  the  posterior  lower  comer,  anal  plate  obscure.  Whitish, 
washed  and  obscurely  spotted  with  vinous,  especially  broadly  on  the 
dorsum.  Food  dark.  Tubercles  rather  large,  elevated,  circular, 
brownish;  setae  pale,  glandular,  iv  behind  the  spiracle  and  larger  than 
it,  on  joint  11  down  in  line  with  tubercle  v.  Thoracic  feet  smoky 
shaded;  abdominal  ones  pale,  all  functional,  those  of  joints  7  and  8 
only  a  trace  smaller. 

Sta^e  V, — Head  rounded,  erect,  pale  brown,  mottled  and  clouded 
with  darker;  setae  coarse,  short,  pale  brownish;  width  .8  mm.  Body 
robust,  joint  12  scarcely  enlarged,  a  little  flattened  ventmlly.  Black- 
ish gray  in  appearance,  with  a  series  of  lateral  quadi'ate  yellowish 
patches  anteriorly  on  the  central  segments.  Skin  sordid  translucent, 
heavily  blackish  shaded  over  the  dorsum  to  spimcles,  the  yellowish 
paU^hes  below  and  l)ehind  tubercle  i  on  joints  6  to  11.  Subventer 
mottled  with  dull  brown,  avoiding  the  tubercles.      Tubercles  mod- 
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erate,  blacki8h;  setaj  shoi-t,  coarse,  pale  lfi"ownish,  conti-asting,  i  and 
iii  bent  forward,  ii  backward,  all  glandular  tipped.  Feet  nornial 
short;  shields  concolorous.  Spiracles  blackish.  Another  was  nearly 
black,  distinctly  flattened  ventrally,  joint  12  slightly  enlarged;  head 
paler,  contrasting.     No  conspicuous  marks. 

Stage  F7.-«^Head  round,  not  bilobed,  but  the  vertical  triangle  dis- 
tinct; erect,  lower  than  and  free  from  joint  2;  coarsely  shagreened; 
pale  brown  with  large  mottled  confluent  patches  of  dark  brown,  sor- 
did; width  1.4  mm.  Body  flattened  ventrally,  robust  and  thick,  joint 
12  somewhat  enlarged;  segments  irregularly  4-annulate.  Tubercles 
large,  roundedly  elevated  but  dull,  not  shining,  nearly  concolorous 
with  the  body,  black  with  pale  circles  at  the  base.  Setae  pale,  club- 
shaped,  thick,  directed  forward  and  backward.  Velvety  brown-black, 
a  pale  dash  below  and  behind  tubercle  ii  on  the  two  posterior  annu- 
lent  or  a  continuous  pale  subdorsal  band.  Cervical  shield  with  pale 
mesial  line  and  pale  mottlings  behind.  Feet  short,  somewhat  pale. 
Venter  pale  grayish.  All  the  marks  obscure.  The  larvae  look  the 
color  of  dead  bark,  nearly  black,  though  some  are  lighter,  brownish, 
and  the  color  generally  pales  decidedly  during  the  stage,  being  darkest 
soon  after  the  molt. 

Pupa  in  a  slight  cocoon  in  dirt,  shining,  light  brown. 

TEPHROCLYSTIS  NEBULOSA  Hulst. 

One  of  the  bred  specimens  was  named  as  above  by  the  Rev.  Dr. 
Hulst. 

Stage  I. — Head  rounded,  full,  not  bilobed,  dark  brown,  sutures  and 
ocelli  darker;  clypeus  high;  width  0.3  mm.  Body  moderate,  pale  yel- 
low, smooth;  cervical  shield  rectangular,  anal  plate  and  anal  leg  shields 
cornified;  segments  finely  annulate;  tubercles  and  setae  obscure;  tuber- 
cles brownish,  setae  with  enlarged  clear  tips,  short,  pale. 

Stage  II. — Head  rounded,  vertex  under  joint  2,  yellowish,  brown 
shaded  on  the  sides;  width  0.4  mm.  Body  translucent  sordid  yellow- 
ish, a  distinct  brown  dorsal  stripe  the  whole  length,  and  a  shaded  sub- 
ventral  band.  Thoracic  feet  dark;  anal  shields  dusky;  cervical  shield 
obscure.  Setae  short,  glandular,  pale;  tubercles  small,  brown.  Later 
the  marks  fade  and  the  body  becomes  all  sordid  luteous  with  pale 
brown  dorsal  stripe  onl3^     Shields  weakly  cornified,  darker  luteous. 

Stage  III — Head  rounded,  slightly  bilobed,  pale  brownish,  eyes 
black;  width  0.6  mm.  Body  moderate,  rathei  robust,  cylindrical, 
segments  a  little  nioniliform;  not  shining,  pale  fleshy  yellow,  a  series 
of  segmental,  narrow,  brown  dorsal  dashes.  Traces  of  a  subventral 
line  on  jointii  5  and  6.  Thomcic  feet  pale  testaceous.  Tul)ercles 
obsolete,  seta?  short,  stiff,  dark,  with  enlarged  tips.  Shields  not  corni- 
fied, concolorous,  but  not  marked  by  lines. 

Stage  IV, — Head  rounded,  slightl}'  bilobed,  flypeus  high;  pale  tes- 
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taceous,  eyes  black,  mouth  brown;  width  0.9  uini.  Ikxly  smooth, 
moderate,  minutely  conically  granular,  setaj  distinct,  short,  stiff,  black 
with  enlarged  tips.  Pale  yellow,  slightly  green  tinted,  a  narrow, 
brown,  broken  dorsal  line,  widening  on  joints  6  to  9  into  arrow- 
shaped  marks  (the  point  anteriorly);  a  short  subdorsal  band  on  the 
thorax,  and  traces  of  a  subventral  band  on  the  anterior  half.  Venter 
clear,  subventral  fold  slightly  whitish.  Feet  pale.  Other  examples 
have  a  faint  or  distinct  brown  dorsal  and  suMorsal  lines,  joining  the 
arrow-shaped  marks.  On  one  example  the  marks  were  all  large  and  a 
brown  subventral  shaded  band  was  present,  the  brown  color  predomi- 
nating over  the  yellow  ground. 

Pupa. — In  a  slight  web;  length  6.5  mm.;  dull  yellowish  green, 
somewhat  translucent,  the  rings  of  the  abdomen  luteous,  the  anal  seg- 
ment and  cremaster  brown;  dorsal  line  dull  green;  sutures  of  cases 
finely  lined  in  dark  brown.  The  anal  segment  has  a  low  rounded 
process  laterally;  cremaster  slender,  rather  long,  wide  and  flat,  with  a 
terminal  row  of  long  hooks.  The  shape  is  normal,  much  as  in  Chloro- 
chlamys  cldoroleucaria. 

FoodpLamt. — ^Flowers  of  golden  rod  (Solidago  sp.)  from  Bellport, 
Long  Island,  New  York.  A  bouquet  of  these  flowers  was  found  alive 
with  little  Geometrids,  consisting  of  the  species  here  described,  C. 
chloroleucaria^  and  DeptaUa  in8yla7^. 

STERICTA  INCRUSTALIS  Hulst. 

One  of  the  bred  specimens  was  named  by  the  Rev.  Dr.  Hulst.  The 
larva  is  not  uncommon  in  Southern  Florida,  solitary  usually,  in  an 
inconspicuous  web  among  the  leaves  of  its  food  plant.  The  web  is 
loose  and  open,  suggesting  a  spider's  web,  but  the  larva  lie^  concealed 
among  the  leaves.  The  moths  have  a  curious  habit  of  placing  the  eggs 
by  preference  in  an  old  web  of  a  former  larva,  where  the  leaves  have 
not  been  too  closely  stripped.  This  usually  happens  where  the  former 
larva  has  been  parasitized.  There  are  probably  six  larval  stages;  I 
have  not  determined  exactly. 

Egg. — Flat,  like  a  Cochlidian,  singly  or  as  many  as  six,  laid  over- 
lapping like  shingles.  Elliptical,  1.8  by  1.2  mm.;  surface  neatly 
irregularly  reticulate;  dark  ocher  with  a  colorless  rim,  the  shell  white 
after  the  larva  haa^  emerged.    Embryo  visible,  as  in  the  Cochlidians. 

Stage  II  (or  I  if). — In  an  old  nest  between  two  leaves  stitched 
together.  Head  luteous,  sutures  and  a  faint  line  back  from  the  ocelli 
brown;  width  about  0.4  mm.  Body  greenish,  uniform,  no  shields, 
faintly  brown  lined  to  the  subventral  fold.     (Incompletely  observed.) 

Stojge  IV. — Resting  out  straight  in  the  center  of  a  loose  open  web 
among  the  leaves.  Head  hold  out  flat,  flattened,  clypeus  rather  high; 
face  luteous,  sutures  brown,  but  on  the  sides  of  the  lobes  are  three 
black  lines  with  four  alternating  white  ones  from  the  mouth  ])ack- 
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ward,  continuing  the  lines  on  the  body  in  the  normal  position  of  the 
head.  A  whitish  vertical  line  pai*allel  to  the  median  suture;  width 
about  0.8  mm.  Thoracic  feet  large,  black,  pale  ringed.  Body  slender, 
nearly  cyclindrical;  feet  small  normal.  Segmental  incisures  not 
strongly  marked.  Venter  dull  green,  dorsum  lined  with  brown-black 
and  white,  the  lines  of  both  colors  of  equal  width.  Pale  lines  yellow- 
ish white  except  on  the  subventral  fold,  which  is  the  last  one  and 
greenish.  Brown  lines  are  dorsal,  subdorsal  (tubercles  i  and  ii),  lat- 
eral, suprastigmatal  (iii),  and  substigmatal.  Tubercles  small,  black; 
setae  moderate,  fine.  Tubercles  iv  and  v  separate  but  approximate, 
V  dorsad  to  iv  and  smaller,  vi  normal,  vii  of  three  setae  on  the  leg 
base.  Two  wavy  brown  subventral  lines  below  tubercles  iv+v  and 
across  vi,  respectively.     Subventer  of  thorax  dark. 

Stage  V, — Head  the  same,  but  there  are  brown  mottlings  on  the 
sides  of  the  lobes  above  the  black  bars;  width  1.6  mm.  Body  neatly 
lined  with  yellowish  green  and  brownish  black,  as  before,  but  the  three 
lateral  brown  stripes  are  much  wider  than  the  pale  intervals,  which 
have  become  linear.  The  two  brown  lines  below  the  substigmatal 
fold  are  present. 

Stage  VI. — Head  rounded,  the  vertex  under  joint  2,  the  clypeuB 
reaching  two-thirds  or  more  to  the  vertex;  held  out  flat;  lobes  quite 
full;  pale  yellow,  checkered  with  angular  spots  of  very  pale  brown, 
also  shaded  with  this  color  over  the  clypeus  and  along  the  median 
suture;  ocelli  white,  black  centered,  surrounded  by  a  black  shade; 
mouth  brown;  antennae  moderate;  tubercles  minutely  brownish;  width 
2.1  mm.  Body  slender,  slightly  flattened  as  before,  lined.  Dorsally 
three  pale  yellow  lines  alternating  with  two  brown  ones,  becoming 
black  and  white  on  the  cervical  shield;  subdorsally  three  broad  dingy 
brown  bands,  alternating  with  two  very  narrow  pale  yellow  ones; 
stigmatal  line  pale  yellow,  narrow,  inclosing  the  white,  black-rimmed 
spiracles;  a  yellowish  line  along  tubercles  iv+v  with  a  faint  brown 
one  above;  venter  pale,  nearly  colorless.  Tubercles  small,  black,  i 
and  ii  in  line  or  ii  slightly  dorsad,  iv  and  v  separate,  iv  directly 
l>elow  the  spiracle,  v  a  little  dorsad  and  anterior,  vi  not  much  below 
iv,  but  well  posterior,  vii  on  the  leg  base  of  three  setae  in  a  triangle. 
Shields  perfectly  concolorous,  the  anal  plate  and  anal  feet  a  little 
shaded  with  purplish.  Crochets  of  feet  in  a  whole  circle.  Later  the 
ground  color  is  whitish  on  the  thomx,  yellowish  green  centrally  and 
shaded  with  brownish  posteriorl3\ 

The  larvae  pupate  in  a  slight  web  in  the  sand  or  between  leaves  on 
the  ground.  Pupa  shining  mahogany  brown,  thick  and  robust; 
cremastcr  sessile,  with  a  tuft  of  long  stout  hooks. 

Food  plant. — N^evtandra  wllldenm^iana;  also  apparently  the  same 
larva  on  Pei'sed  carolinefisis.     Larvae  from  Palm  Beach,  Florida. 
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SYNOPSIS    OF  THE    FAMILY  TELLINID^E  AND  OF  THE 
NORTH  AMERICAN  SPECIES. 


By  William  Healey  Dah,, 

Honorary  Curator,  Division  of  Molluaks. 


In  reviewing  the  family  Tellinidee,  as  restricted  by  me,^  for  the 
purpose  of  revising  the  American  Tertiary  species,  so  much  work  was 
necessitated  on  the  recent  forms  of  our  coast  as  to  make  it  desirable  to 
record  it  for  the  benefit  of  students  of  the  existing  fauna. 

The  present  synopsis  aims  to  include  in  the  list  of  North  American 
species  those  which  have  been  actually  found  on  our  coasts,  exclusive 
of  Central  America  and  the  West  Indies,  excepting  a  few  which  it 
seemed,  for  one  reason  or  another,  were  likely  to  occur  there,  and 
do  occur  in  adjacent  waters,  and  have  therefore  been  inserted.  No 
attempt  has  been  made  to  include  a  complete  enumeration  of  the  West 
Indian  or  Panamic  Tellinidse,  though  it  is  probable  that  a  much  larger 
number  of  them  than  is  now  known  to  do  so  will  eventuallj^  be  found 
to  reach  our  waters.  The  energetic  researches  of  Mrs.  Oldroyd  and 
other  Califomian  collectors  have  already  added  a  large  number  of 
moUuscan  species  to  the  fauna  of  San  Diego  and  San  Pedro,  which 
were  previously  recorded  only  from  Mexico  or  Middle  America,  and 
it  is  to  be  anticipated  that  thorough  dredging  will  add  largely  to  the 
number.  The  northern  limit  of  the  Panamic  fauna  is  Point  Concep- 
tion, California;  its  southern  limit  is  probably  in  the  vicinity  of  Payta, 
Peru,  where  the  Peruvian  current  strikes  westward  across  the  Pacific. 

Esich  coast  boasts  of  over  fifty  species  of  Tellinidie,  the  Pacific  coast 
being  slightly  the  richer,  especially  in  the  genus  Macoina. 

Pelecypods,  being  creatures  living  usually  in  moderate  depths,  are 
well  suited  to  give  indications  of  faunal  relations  as  modified  by  geo- 
logical changes.  A  table  of  the  species  common  to  both  coasts,  or 
represented  by  closely  related  analogues,  will  not  be  without  interest. 

^Transactions  of  the  Wagner  Free  Institute  of  Science,  III,  Pt.  3,  1895. 
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1.  SUBTROPICAL  SPECIES, 

PACIFIC  COAST.  ATLANTIC  COAOT. 

TeUina  cumingi.  Tellina  interrupta. 

Merisca  redusa.  Merisca  lintea. 

Merisca  crydaUina.  Merisca  crystaUina. 

ElliptoteUimi  padfica.  EUiptotellina  amencatia. 

EuryteUina  rubescens.  BhiryteUina  angvUosa, 

MoereUa  meropm,  Angulus  promerus. 

Anffuiiui  macneUiL  AnguLus  syharilicus, 

Angulvs  carperderL  Angxdms  cormobrimis. 

Angulus  tnodestus.  Angulus  tener. 

Scissula  virgo.  Sdssula  exiUs. 

StrigiUafucata,  Strigilla  camaria. 

StrigiUa  dcercula.  Strigilla  pisiformis. 

StrigiUa  leniicula,  Strigilla  flexuosa, 

Tellidora  burnetii  Tellidora  cristala. 

Metis  aUa,  Metis  intasiriata. 

MacoTna  leptonaidea,  Ma^coma  leptonoidea. 

Cgmatoica  undulala,  Cymaioica  orientalis. 

Paammacoma  panamensis.  Psammacoma  eoAenuata, 

2.  BOREAL  SPECIES. 

PACIFIC  COAST.  ATLANTIC  COAOT. 

Macoma  krausei.  Maooma  krausei  varJ 

Macoma  calcarea.  Macoma  calcarea, 

Macoma  baUhica.  Macoma  balthica. 

Table  1  shows  that  of  the  subtropical  species  eighteen  are  repre- 
sented to  some  extent  on  both  sides  of  the  Isthmus  of  Panama  and 
Middle  America.  Of  these  two,  or  perhaps  three,  are  unchanged  by 
their  long  separation,  or  about  17  per  cent.  If  we  adopt  the  geolog- 
ical percentages  by  which  faunas  are  referred  to  subdivisions  of  the 
Tertiary,  this  proportion  would  indicate  for  our  Tellinas  a  separation 
dating  from  some  time  in  the  Miocene,  which  is  exactly  what  we  learn 
from  the  geology  of  th6  Middle  American  region,  where  the  last 
marine  beds  of  any  general  extent,  indicating  a  connection  of  the  two 
oceans,  belong  to  the  Oligocene  epoch,  while  the  absence  of  marine 
Miocene  from  the  whole  of  this  region  leads  to  the  belief  that  the  land 
surface  was  during  that  epoch  above  the  sea. 

I  do  not  regard  the  evidence  of  the  Tellinas  alone  as  more  than  a 
trifle,  but  such  as  it  is  it  coincides  with  other  evidence  of  more  weight. 
While  some  portions  of  Middle  America  may  have  been  low  enough 
to  permit  the  passage  of  water  between  the  two  oceans  since  the  Upper 
Oligocene,  yet  it  is  quite  cei'tain  that  this  connection,  if  it  existed,  did 
not  lead  to  any  important  interchange  of  animal  life,  nor  prevent  the 
northward  migration  of  South  and  Middle  American  vertebrates  and 
fresh-water  moUusks  into  the  continent  of  North  America. 

The  boreal  types  tell  another  story,  as  they  are  practically  common 
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to  the  two  oceans,  as,  indeed,  is  an  overwhelming  proportion  of  the 
whole  Arctic  and  boreal  fauna,  though  largely  mixed  toward  the 
south  with  the  fauna  of  the  temperate  regions,  which  is  distinct. 

As  the  Tellinas  are  mostly  inhabitants  of  moderate  depths,  their 
distribution  in  latitude  rarely  aflfords  anything  remarkable.  A  few 
species,  like  Macoma  injlatvla^  manage  to  extend  their  range  over  the 
northern  border  of  the  Panamic  province  by  descending  to  considerable 
depths,  where  they  find  their  normal  temperature;  and  one  species, 
found  in  shallow  water  on  the  Texas  coast,  by  some  remarkable  chance 
still  survives  in  deep  water  off  the  coast  of  California,  though  not 
known  near  shore.  It  may  perhaps  be  a  relic  of  the  time  when  the 
cold  northern  current,  passing  through  the  Suwanee  Strait  (now  the 
neck  of  the  Floridian  peninsula),  carried  a  number  of  cold-water  types 
to  the  northern  shores  of  the  Gulf  of  Mexico,  where  several  of  them 
have  accommodated  themselves  to  circumstances  and  still  survive. 

The  full  synonymy  of  the  genera  and  of  such  species  as  were  repre- 
sented in  the  Tertiaiy  or  Pleistocene  beds  of  North  America  will  be 
found  in  the  Transactions  of  the  Wagner  Institute,  III,  Pt.  5,  now  in 
press.  For  the  convenience  of  students  I  add  a  list  of  references 
which  will  enable  them  to  look  up  any  of  the  species  cited. 

I  may  add  that  for  want  of  time  and  material,  in  the  synopsis  of  the 
group-names  of  the  family,  no  attempt  has  been  made  to  include  the 
more  or  less  problematical  groups  of  the  Mesozoic  which  are  the  pre- 
cursors of  Tellina  and  its  allies. 
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SYNOPSIS  OF  THE  FAMILY  TELLINIDiE. 

Genus  TELLINA  (Linnaeus)  Lamarck,  1799. 

a.  Hmge  mith  i/wo  lateral  laminoe  in  each  valve. 

Subgenus  Tellina  Lamarpk,  1799.  Type,  Tellina  vlrgata  Linnffius. 
AjigylAiH  Megerle,  1811;  Tetlvndla  *'Gray,"  MOrch,  1853,  and  Eutellina 
Fischer,  1887,  are  synonymous. 

Section  lAot^lUna  Fischer,  1887.    Type,  Tellina  radiata  Linnseus. 
MuscuJbm  MOrch,  1853,  not  Rafinesque,  1818,  is  synonymous. 

Section  Macaliopsis  Cossmann,   1886.     Type,  Tellinui  harrandei 
Deshayes.     (Eocene.) 
Arcopagicpsist  Co88ma.nn^  1886,  Is  closely  allied. 

Section  Ileronvalia  Cossmann,  1892.     Type,  IlerouvaUa  semitexta 
Cossmann. 
Proc.  N.  M.  vol.  xxiii 19 
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Section  Arcopagdla  Meek,  1871.     Type,  Aroopagdla  mactroides 
Meek.     (Cretaceous.) 
Shell  with  the  form  and  sculpture  of  MoereUu^  the  sinus  of  Area- 
pagia^  and  the  hinge  of  Tellina. 

Subgenus  Linearia  Conrad,  1860.  Type,  Linear ia  Tnetasiriata  Con- 
rad.    (Cretaceous.) 

h.  Hinge  with  two  lateral  laminw  in  the  right  valve,  the  I^mime  of  the 
left  valve  irwre  or  less  obsolete,  or  absent. 

Subgenus  EUiptotellina  Cossmann,  1866.  *Type,  Tellina  tellindla 
Lamarck.     (Eocene.) 

Subgenus  Psendaroopagia  Bertin,  1878.  Type,  Tellina  decussata 
Lamarck.  '  ^ 

Subgenus  Arcopagia  (Leach),  1827.    Type,  Tdlina  crassa  Pennant. 
Oydippe  (Leach),   1852,   not    Elschscholtz,    1829;    not    Arcopagia 
Orbigny,  1853. 

Section    Oycloteilina  Cossmann,    1886.     Typfe,    Tellina  lunulata 
Deshayes.     (Eiocene.) 

Section  Phyllodina  Dall,  1900.     Type,  Tellina  squamifera  De- 
shayes. 
This  has  the  form  of  Phylloda  and  the  sinus  of  Aroopo/gva. 

Section  Merisca  Dall,  1900.     Type,  Tellina  crystallina  Wood. 

This  group  comprises  more  or  less  trigonal,  usually  rather  convex 
shells  of  small  or  moderate  size,  with  lamellose  concentric  sculpture 
and  often  fine  radial  lines  in  the  interspaces.  There  is  a  narrow  but 
sharp  posterior  flexure;  the  laterals  of  the  right  valve  are  strongly 
developed,  but  the  left  valve  is  without  lateral  teeth,  its  margin  fitting 
above  the  laterals  of  the  opposite  valve.  The  pallial  sinus  is  ample, 
frequently  wholly  confluent  below  and  always  largely  confluent, 
the  dorsal  portion  often  represented  only  by  a  line  connecting  the 
adductors. 

These  shells  are  related  to  Macaliopsis,  from  which  they  differ  in 
the  absence  of  lateral  teeth  in  the  left  valve;  to  Moerdla,  from  which 
the  sculpture  and  posterior  fold  separate  them;  and  to  Psevdareopagia, 
which  is  not  rostrate  nor  folded,  while  its  radial  sculpture  is  more 
conspicuous.  The  recent  species  are  usually  pale,  without  color  mark- 
ings, or  white,  and  inhabit  the  warmer  seas. 

Section  EuryteUina  Fischer,  1887.     Type,  Tellina  punicea  l^rn. 
PeroncEodenna  MOrch,  1853,  not  Poli,  1795. 

Section  ScrohicuUna  Dall,  1900.     Type,  Scrohicidaria  viridotincfa 
Carpenter, 
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Shell  tellinoid,  tljin;  resilium  short,  strong,  internal;  hinge  with 
feeble  laterals;  sinus  confluent  below. 

Section  Qtutdrans  Bertin,  1878.     Type,  Tdlina  gargadla  Linnaeus. 

Section    TeUinides    Lamarck,   1818.      Type,    Tdlhui   timorensis 
Lamarck. 

Subgenus  Phylloda  Schumacher,  1817.  Type,  Tdlina  foliacea  Lin- 
naeus. 

Subgenus  Moerella  Fischer,  1887.     Type,  Tdlina  donacina  Linnaeus. 

Moera  H.  and  A.  Adams,  1856,  not  Leach,  1816;  Maera  H.  and  A. 
Adams,  1858,  not  Leach,  1813;  JDonadUa  Gray,  1851,  not  Lamarck, 
1812. 

c.  Hinge  with  a  single  strong  right  anterior  lateral^  clmely  adjacent  to 
the  cardinals^  the  other  laterals  absent. 

Subgenus  Angnlus  (Megerle  em.),  1811.  Type,  Tdlina  lanceolata 
Liinnseus. 

FabuLina  Gray,  1851,  and  Tdlvnula  (sp.)  auct.,  as  of  Chemnitz, 
are  synonymous. 

Section  Angvlus  s.  s. 
Surface  smooth  or  finely  concentrically  sculptured. 

Section  Scissula  Dall,  1900.     Type,  Tellina  decora  Say. 
Surface  obliquely  grooved. 

Section  Ovdardia  Monterosato,  1884.     Type,  Tdlina  compressa 
Brocchi. 
With  a  thick  internal  anterior  rib. 

Section  Peronidia  Dall,  1900.     Type,  Tellina  aJMcam^  Gmelin 
{nitida  auct.). 
Peronosa  MOrch,  1853,  not  Peronea  Curtis,  1824. 

Subgenus  Omala  Schumacher,  1817.     Type,  Tellina  hyallna  Gmelin. 
Ilomala  Agassiz,  1848,  not  MOrch,  1853. 

?  Section  HomaUna  Stoliczka,  1871.     Type,  Tellina  triangularis 
Dillwyn. 

Hanuda  MOrch,  1853,  not  Agassiz,  1848? 

Genus  STRIGILLA  Turton,  1822. 

Type,  Tdlina  camaria  Linnaeus. 

StrigelZa  Gray,  1842;  Strigillina  Stoliczka,  1871,  not  Dunker,  1862; 
Lzmicola  Fischer,  1887,  not  Koch,  1816,  nor  Leach,  1852;  Strigvla 
Pfeiffer,  1861. 

Genus  TELLIDORA  (Morch),  1886. 

Type,  Tellina  bumeti  Broderip  and  Sowerby. 
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Genus  METIS  H.  and  A.  Adams,  1856. 

Type,  Tellina  meyeri  Dunker. 

Capsa  Lamarck,  1799,  not  Humphrey,  1797;  Caspa  Bosc,  1802; 
Lutricola  Carpenter,  1863,  not  Blainville,  1825. 

Genus  GASTRANA  Schumacher,  1817. 

Type,  Tellvnafragilis  Linnseus. 

FragUia  Deshayes,  1848;  Diodonta  Deshayes,  1846,  not  Schu- 
macher, 1817. 

Genus  MACOMA  Leach. 

Subgenus  Macoma  Leach,  1819.  Type,  Macoma  tenera  Leach 
(=  Tellina  calca/rea  Gmelin). 

Valves  subtrigonal,  rarely  inflated,  subequilateral,  with  a  well- 
marked  posterior  flexure;  sinus  usually  confluent  below  with  the  pal- 
lial  line.  Tertiary  to  recent  in  the  cooler  seas.  Mdcroma  Gray,  1826, 
and  Limicola  Leach,  1852,  not  Koch,  1816,  are  synonymous. 

Section   Macalia  H.    Adams,   1860.      Type,    Tellina   hruffuih^ 
Hanley. 
TeUinungvla  Roemer,  1872,  and  Capm  Tryon,  1869,  not  Hum- 
phrey, 1797,  are  synonyms. 

?  Section  Rexithaerus  Conrad,  1869.     Type,  Macoma  secta  Conrad. 

Subgenus  Cymatoica  Dall,  1889.  Type,  Tellina  undulcUa  Hanley 
(+  ocddentalis  Dall). 

Subgenus  Psammacoma  Dall,  1900.  Type,  Psammotcea  Candida 
(Lamarck),  Bertin. 

Valves  elongate,  convex,  thin,  the  posterior  end  markedly  shorter; 
posterior  flexure  obsolete;  sinus  (in  the  type)  free,  or  only  partly  ooa- 
lescent  with  the  pallial  line.     Tertiary  to  recent;  warmer  seas. 

Section  P^ammaxaoma  s.  s.     Sinus  free,  gibbous,  short.     Type, 
Macoma  Candida  (Lamarck^),  Bertin. 

Section   Cydipplna  Dall,  1900.     Sinus  partly  coalescent  below, 
elongated.     Type,  Macatiia  hrevifrons  Say. 

Section  Psammoireta  Dall,  1900.     Type,  Tellina  aurora  Hanley. 
Like  PsaTtimacomu^  but  shorter,  with  the  resilium  internal,  shorter 
than  and  partly  separated  from  the  ligament.     This  section  bears  to 
P^aminaconia  a  relation  similar  to  that  which  ScrobicvUna  does  to 
Angidus  in  the  genus  Tellin<i. 

'This  is  the  Tellina  galalhea  Hanley,  not  lAuiarck,  according  to  Bertin,  and  the 
TeUina  sericiria  Jonaa,  1844. 
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SPECIES  OF  THE  EASTERN  COAST  OF  NORTH  AMERICA. 

Genus  TELLINA  (Linnaeus). 

TELLINA  INTERRUPTA  Wood,  18x5. 

Gape  Lookout,  North  Carolina,  south  to  Brazil;  Bermuda. 

TeUina  maculosa  Lamarck,  1818;  TeUina  antoni  Philippi,  1844,  and 
TeUina  mexioana  Petit,  1841,  are  synonyms.  The  latter  name  has 
been  retained  in  a  varietal  sense,  for  the  more  slender  aspects  of  the 
species. 

TELLINA  L^VIQATA  Linneus,  1758. 

Tampa,  on  the  west  coast  of  Florida,  Bermuda,  and  southward. 

This  species  is  not  cited  from  Cuba  by  Arango,  herce  its  range 
seems  in  need  of  elucidation.  TdHna  IcBvis  Krebs,  not  of  Rumphius, 
seems  to  be  the  only  synonym. 

TELLINA  LINEATA  Turton,  1819. 

St.  Augustine,  Florida,  south  to  Brazil. 

TdLima  hradUamxi  Lamarck,  1818,  not  Spengler,  1798,  TeUina  stri- 
ata Montagu,  1803,  not  Chemnitz,  Tdlina  tenuis  Conrad,  1834,  and 
Tdlina  decussatfula  C.  B.  Adams,  1845  are  synonyms.  The  hinge  is 
that  of  EuryteUina^  but  the  other  characters  are  more  like  the  typical 
section  of  the  genus. 

TELLINA   (LIOTELLINA)  RADIATA  Linnseus,  1758. 

Charleston,  South  Carolina,  south  to  the  West  Indies;  Bermuda. 
This  is  variable  in  color  markings,  TeUvna  nivea  Wood,  1815,  and 
Tdlina  unirruumlata  Lamarck,  1818,  are  color  varieties. 

TELLINA  (MERISCA)  CRYSTALLINA  Wood,  18x5. 

SuUivans  Island,  South  Carolina,  Mazyck,  1892;  St.  Thomas,  West 
Indies,  Swift;  Carthagena,  Krebs.     Also  on  the  Pacific  coast. 
TeUina  schranvmi  R^cluz,  1853,  is  synonymous. 

TELLINA  (MERISCA)  LINTEA  Conrad,  1837. 

Miocene  to  recent.  Coast  of  North  Carolina  southward;  Mobile 
Point,  Gulf  coast  (Conrad). 

TELLINA  (MERISCA)  uflSQUISTRIATA  Say,  1824. 

Miocene  (Maryland)  to  recent.  North  Carolina  coast  southward  to 
northern  Brazil. 

Closely  resembling  the  preceding,  but  more  densely  sculptured  and 
more  elongated.  The  sinus  nearly  reaches  the  anterior  adductor,  and 
is  wholly  confluent  below  in  both  species. 
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TELLINA  (ELLIPTOTELLINA)  AMERICANA  DaU,  1900. 

Off  Cape  Lookout,  North  Carolina,  in  52  fathom:^  sand. 

TBLLINA  (CYCLOTELLINA)  FAUSTA  Donovan,  1804- 

Off  shore  in  about  the  latitude  of  Cape  Hatteras,  North  Carolina, 
southward  to  the  West  Indies. 

Commonly  referred  to  Arcopagia^  but  has  the  sinus  partly  confluent 
below  and  linked  by  a  linear  scar  to  the  anterior  adductor  scar. 

TeUiTia  IcBvis  Wood,  1815,  and  TeUina  remies  Bom,  1780,  not  of 
LinnceuH,  1758,  are  synonyms. 

TBLLINA  (EURYTELLINA)  ALTERNATA  Say,  1822. 

Cape  Hatteras,  North  Carolina,  south  to  Belize  and  Samana  Bay. 

There  are  sometimes  traces  of  the  left  laterals,  but  thej^  are  usually 
obsolete.  The  pink  variety  may  be  discriminated  from  the  closely 
allied  Tellina  aiigvlosa  by  the  fact  that  in  the  former  the  pallial  sinus 
does  not  touch  the  anterior  adductor  scar.  This  species  is  the  TeUina 
punicea  of  Orbigny  in  part,  but  not  of  Born;  and  the  Tellina  taylor- 
ianxi  Sowerby,  1867,  was  founded  on  the  pink  variety. 

TELLINA  (EURYTELLINA)  ANGULOSA  Gmelin,  1792. 

Florida  Keys  and  southward  to  Brazil. 

TeUina  striata  (Chemnitz)  auct.,  Tellina  laeta  Montagu,  1804;  TeUina 
pimicea  Orbigny^  1853,  in  part,  but  not  of  Born,  1780;  Donax  nutr- 
tinicensis  Lamarck,  1818;  Tellina  roso/cea  King,  1830;  TMina  hxinleyi 
Deshayes  in  B.  M.  but  not  of  Dunker,  1853;  Tellina  *'^  svbradiaia 
Schumacher,"  of  Arango,  1880,  are  synonymous.  Traces  of  the  left 
laterals  are  sometimes  present. 

TELLINA  (EURYTELLINA)  GEORQIANA  DaU,  1900.— 

Cape  Hattei-as,  North  Carolina,  southward  to  St.  Thomas,  West 
Indies. 

This  is  Tellina  var.  carolinerwis  Dall,  1889,  not  Tellina  caroHihemnft 
Conrad,  1875. 

TELLINA  (PHYLLODINA)  SQUAMIFERA  Deshayes,  1854.— 

Cape  Hatteras,  North  Carolina^  south  to  Sombrero,  in  22  to  85 
fathoms.     Erroneously  indicated  as  Chinese  by  Sowerby  and  Bertin. 

TELLINA  (MOERELLA)  GOULDII  Hanley,  1846.-- 

Cape  Hatteras,  North  Carolina,  southward  to  Yucatan,  in  2  to  60 
fathoms.  Erroneously  referred  to  the  Pacific  coast  by  authors.  The 
sinus  touches  the  anterior  adductor  scar,  and  is  wholly  confluent 
below.     Telliim  cuneata  Orbigny,  1846,  is  synonymous. 


Digitized  by  VjOOQ IC 


KO.1210.     SYNOPSIS  OF  NORTH  AMERICAN  TELLINIDM-DALL.         295 
TELLINA  (MOERELLA)  MARTINICENSIS  Orbigny,  1846. 

Tampa,  Florida,  and  Antillean  fauna. 

Very  similar  to  the  preceding  but  more  strongly  sculptured  and 
with  the  sinus  only  partly  confluent  below,  and  free  from  the 
adductor  scar.  TeUhia  obtu^a  Sowerby,  1868,  and  i/umida  Sowerby, 
1867,  are  synonymous. 

TELLINA  (ANQULUS)  MAGNA  Spengler,  1798. 

Cape  Hatteras,  North  Carolina,  south  to  St.  Thomas,  the  Virgin 
Islands,  and  Bermuda. 

Though  so  much  larger  than  most  of  the  species,  this  is  a  typical 
Angvlus  in  every  particular.  Tdlma  acuta  Wood,  1815,  and  TeUma 
dUptica  Lamarck,  1818,  are  synonyms. 

TELLINA  (ANGULUS)  TENERA  Say,  i8aa. 

Prince  Edward  Island,  south  to  the  Gulf  of  Mexico.  This  shell  has 
been  called  Angvlua  tener^  but  Afigulvs  is  hardl}'  of  generic  value. 
TeUina  ebu/cens  Mighels,  1844,  was  probably  founded  on  the  3'^oung  of 
this  species.  Tellvrui  ornoia  Ravenel,  1875,  and  Tdlvna  agilis  Stimp- 
son,  1857,  are  identical.  Another  species  is  figured  under  this  name* 
by  Sowerby. 

TELLINA   (ANGULUS)  TENELLA  VerriU,  1872. 

Cape  Cod,  Massachusetts,  southward  to  New  York. 

Angvhia  modestus  Verrill,  1872,  not  Carpenter,  1864,  is  synony- 
mous. The  shell  referred  to  this  species  from  Tampa,  Florida,  by 
me*  appears  on  further  study  to  be  distinct.  The  name  tendla  has 
been  used  earlier  in  Tdlina^  but  I  have  lost  the  reference. 

TELLINA  (ANGULUS)  TEXANA  Dall,  zgoo. 

Corpus  Christi  Bay,  Texas,  and  Charlotte  Harbor,  west  Florida. 

TELLINA  (ANGULUS)  VERSICOLOR  (Cozzens)   De  Kay,  1843. 

Stratford,  Connecticut,  west  and  south  to  the  Antilles  and  to  Santa 
Caterina,  Brazil,  in  15  to  50  fathoms. 

This  small  shell,  with  much  similarity  to  TeUina  tenera^  unites  radial 
color  markings  which  recall  those  of  TeUina  variegata  Carpenter. 
TeUma.  conadbrvna  Orbigny,  1846,  is  closely  allied. 

TELLINA  (ANGULUS)   SYBARITICA  Dall,  1881. 

Cape  Hatteras,  North  Carolina,  south  through  the  Antilles  to  Brazil. 
Variable  in  color,  but  recognizable  by  its  solid  shell  and  sharp,  fine 
concentric  grooving. 

» Conch.  Icon.,  p.  xxxiv,  fig.  195,  1867.        « U.  S.  Nat.  Mus.  Bull.  No.  37,  1889. 
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TELLINA   (ANQULUS)   POLITA  Say,  1822. 

North  Carolina  southward  to  Progreso,  Mexico. 
The  internal  anterior  ray  in  this  species  is  quite  heavy,  but  not  as 
distinctly  differentiated  as  in  Ovdardia. 

TELLINA  (ANGULUS)  PAUPERATA  Orbigny,  1846. 

Tampa  Bay,  Florida,  south  to  Martinique. 

Polished  and  apparently  smooth,  but  showing  fine  concentric 
sculpture  when  magnified. 

TELLINA  (ANGULUS)  TAMPA^NSIS  Conrad,  1866. 

Gulf  coasts  of  the  Southeastern  United  States,  from  Florida  to  Texas, 
The  sinus  is  wholly  coalescent  below  and  the  internal  radii  are  obso- 
lete.    The  lateral  tooth  separates  it  from  the  rather  similar  McLcomxh 
cefrma, 

TELLINA  (ANGULUS)  MERA  Say,  1834. 

South  Carolina,  southward  to  the  Bahamas. 

This  has  been  wrongly  referred  by  Tryon  to  the  genus  StrigiU'a. 
It  is  smooth  or  slightly  concentrically  striated. 

TELLINA  (ANGULUS)  PROMBRA  DaU,  zgoo. 

West  Florida,  from  Tampa  Bay  south  to  Curasao,  Bermuda. 

Larger  than  rnera^  with  fine,  sharp  distant  concentric  lamellsB  (easily 
worn  off)  and  the  sinus  approaching  the  anterior  adductor  scar  more 
closely. 

TELLINA  (ANGULUS)  SIMPLEX  Orbigny,  1846. 

Gulf  of  Mexico,  southward  through  the  Antilles. 
Dredged  in  60  fathoms  between  the  Mississippi  Delta  and  Cedar 
Keys,  Florida. 

TELLINA  (ANGULUS)  FLAGELLUM  Dall,  zgoo. 

Florida?  (Petit).  Coast  of  Brazil  near  Capo  San  Koque.  Dredged 
by  the  U.  S.  Fish  Commission,  in  20  fathoms. 

This  closely  resembles  externally  Tdlina  unifasdata  Sowerby,  of 
Port  Jackson,  Australia,  which,  however,  is  a  thinner  shell  without 
the  strong  approximate  lateral  tooth,  according  to  Sowerby. 

TELLINA  (SCISSULA)  SIMILIS  Sowerby,  z8o6. 

Bennuda,  Florida,  and  south  to  Venezuela. 

This  beautiful  shell  is  better  known  to  American  authors  by  the 
name  of  T.  dt'cm^i  Say  (1827),  but,  unfortunately,  there  seems  to  be 
no  doubt  that  Sowerby's  species  was  founded  on  a  white  specimen  of 
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this  spociei*.  Philippi*  has  figured  a  specimen  under  the  name  of 
Tdlvrui  iris  Say,  and  for  ftimilis  Sowei'by  has  figured  Tdlirui  exilia 
Lamarck.  Hanley*  figures  decora  Say,  but  his  other  figures  called 
decora  represent  some  other  species.  His  figure  of  siwdlis  represents 
TelMna  decora. 

TELLINA  (SCISSULA)  IRIS  Say,  1822. 

North  Carolina,  south  to  the  Florida  Keys. 

This  is  not  TelUna  iris  Philippi  above  referred  to.  Shells  labeled 
TeHina  exUis  Lamarck,  from  the  West  Indies,  are  very  close  to  this 
species,  being  generally  larger,  higher  proportionally,  and  more 
brightly  colored.  I  should  not  be  sui-prised  if  a  fuller  series  than  I 
have  access  to  might  unite  the  two.  TelUna  caribosa  Orbigny,  1846, 
is  synonymous. 

TBLLINA  (SCISSULA)  EXILIS  Lamarck,  z8i8. 

Antillean  fauna  (north  to  Florida  Keys?). 

Very  closely  related  to  the  preceding  species,  but  has  a  longer  sinus, 
which  touches,  or  nearly  touches,  the  anterior  adductor  scar. 

TELLINA  (SCISSULA)  CANDEANA  Orbigny,  1846. 

Florida  Keys,  Bermuda,  and  the  Antilles. 

More  wedge  shaped  and  solid  than  either  of  the  other  species  of  this 
group. 

Genus  STRIGILLA  Turton. 

STRIGILLA  CARNARIA  Linnseus,  1758. 

Beaufort,  North  Carolina,  south  to  Brazil. 

Cardvwm  cameosum  Da  Costa,  1778,  and  StrigiUa  areolata  Menke, 
18^7,  are  synonymous.  This  species  is  recognizable  by  the  fact  that 
the  upper  part  of  the  pallial  sinus  connects  the  adductor  scars.  The 
sculpture  is  often  obsolete  on  the  umbonal  angle. 

STRIGILLA  ROMBERGII  M<)rch,  1853. 

Florida  Keys  to  Brazil. 

In  this  species,  almost  identical  externally  with  the  preceding,  the 
pallial  sinus  does  not  reach  the  anterior  adductor  scars. 

STRIGILLA  PLEXUOSA  Say,  1822. 

Cape  Hatteras,  North  Carolina,  south  to  Haiti  and  Guadeloupe. 
StrigiUa  mi/rahUis  Philippi,  1841,  is  synonymous,  and  the  species 
has  been  confused  with  the  Strigilla  pUifortnis  Linnaeus. 

1  Abbild. ,  II,  1846.  *  Thesauras,  1846,  pi.  Ivi,  fig.  27. 
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STRIQILLA  PISIFORMIS  (Liniueus),  1758- 

Florida  Keys  and  Antillean  fauna. 

Cardium  discors  Montagu,  1806,  is  probably  synonymous.  This 
species  is  darker,  less  arcuate  ventrally,  and  with  less  rude  zigzag 
sculpture  than  Strigilla  flexuosa  Say.  StrigUla produeta  Tryon,  1870, 
is  markedly  wider  and  more  triangular.  S,  piriformis  was  named 
Lucina  pulcheUa  by  C.  B.  Adams  in  1846. 

Genus  TELLIDORA  Morch. 
TELLIDORA  CRISTATA  Recluz,  1843. 

North  Carolina  south  to  Trinidad.     Also  Pliocene. 
TeUidora  lujiuZata  Holmes,  1858,  is  synonymous.     The  left  valve  is 
the  flatter;  in  TeUidora  hurneti  Sower  by  the  reverse  is  the  case. 

Genus  METIS  H.  and  A.  Adams. 
METIS  INTASTRIATA  (Say),  1827. 

Florida  southward  through  the  Antilles. 

The  name  was  probably  a  misprint  for  vaterstriata.  TeUina 
gruneri  Philippi,  1845,  Tdlina  inomata  (Adams  fide)  Krebs,  1864, 
not  of  Hanley,  1844,  and  Tdlina  lacunosa  Bertin  (ex  parte),  187S, 
non  Chemnitz,  are  synonymous.  The  species  has  been  confounded 
with  Macorna  comtricta  Bruguiere  by  several  authors,  and  with  Metis 
ephippmm  Spengler,  a  Chinese  species. 

Genus  MACOMA  Leach. 
MACOMA  CONSTRICT  A   (Bruguiere),  1792. 

New  Jersey  coast  (Wheatley)  south  to  Santa  Caterina,  Brazil. 

The  sinus  usually,  but  not  always,  touches  the  anterior  adductor 
scar;  when  shorter  the  right  valve  usually  has  it  free.  Tdlina  oayenr 
nensis  Lamarck  (ao  Psarrvmobid)^  1818,  Tdlina  lateralis  Say,  1827,  and 
Tellina  inomata  Adams  are  synonymous,  and  probably  TeUina 
suensoni  (MOrch  manuscript)  Deshayes,  1854. 

MACOMA  KRAUSEI  Dall,  1900. 

Spitsbergen,  Greenland,  and  Bering  Sea. 

MACOMA  BALTHICA   (Linnaeus),  1758. 

Arctic  and  boreal  seas  generally,  and  in  cool  water  southward  to 
Georgia  and  the  Mediterranean.  In  the  north  it  is  chiefly  littoral,  and 
affects  localities  where  the  water  is  slightly  brackish. 

Venus  frag  ilia  O.  Fabricius,  1780,  not  of  Linnaeus;  Tdlina  groii- 
landica  (Beck)  Lyell,  1889;   PsammMa  fmca  Say,  1827;  Sanguino- 
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lariafmca  Conrad,  1831;  TelZina  inconspicua  Broderip  and  Sowerby, 
1829;  TeUina  tenera  MOrch,  1857,  not  of  Say,  1822;  Telllna  fabricu 
Hanley,  1847;  TeUina  fragUis  MoUer,  1842,  not  of  Linnaeus;  Tdlina 
TadUeri  Deshayes,  and  Tellvna  dvhia  Deshayes,  1854,  and  probably 
Tdlina-plena  Sowerby,  1868;  are  synonymous. 

The  original  TdLma  haZthica  was  the  thin  form  from  the  Baltic,  not 
the  solid  TeUina  solidvla  Pulteney,  which  is  better  known  to  collect- 
ors.    The  former  is  identical  with  our  common  American  type. 

MACOMA  CALCAREA   (Gmelin),  1792. 

Arctic  and  boreal  seas  generally,  south  to  Boston  Bay  and  Long 
Island  Sound,  on  the  east  coast  of  America. 

TeUina  lata  Gmelin,  1792;  Macoma  tenera  Leach,  1819;  TeUina 
scAvlosa  Spengler,  1798;  TeUvna  proxima  (Brown  manuscript)  Sow- 
erby, 1839;  TeUina  sordida  Couthouy,  1838,  and  probably  TeUina 
hdcheri  Sowerby,  1868,  are  among  the  synonyms.  The  species  pre- 
fers deep  water,  or,  at  least,  is  not  littoral  or  estuarine. 

MACOMA  INPLATA  (Stimpson),  1893. 

Spitsbergen,  Greenland,  Gulf  of  St  Lawrence,  and  south  to  lati- 
tude 40°,  in  57  to  206  fathoms. 

This  species  was  named  by  Stimpson  in  manuscript,  and  the  name 
published  by  Dawson,  but  the  first  real  definition  of  that  name  is  by 
Verrill  and  Bush.*  Macorrva  moeata  Deshayes,  1854,  is  suspiciously 
similar. 

MACOMA  CERINA  C.  B.  Adams,  1845. 

Southern  Florida  and  the  Antilles.  The  pallial  sinus  is  about  half 
confluent  below.     TeUina  cerenu  Krebs,  1864,  is  identical. 

MACOMA  LEPTONOIDEA  DaU,  1895. 

Texas  coast  at  Matagorda  Bay  (Lloyd),  also  California.  The  sinus 
is  short,  high,  and  half  confluent. 

MACOMA  MITCHELLI  DaU,  1895. 

Texas  coast  and  north  to  Charleston,  South  Carolina.  Sinus  wholly 
confluent  below;  form  approaching  Angvhts. 

MACOMA  PHENAX  Dall,  zgoo. 

Jerome  Creek,  Chesapeake  Bay,  Virginia,  and  Tampa  Bay,  Florida. 
Closely  resembles  TeUvna  (Angvlus)  tenera  Say  externally. 

MACOMA  TENTA  Say,  2834. 

Cape  Cod  southward  to  Rio  la  Plata. 

In  the  warmer  waters  from  Florida  southward  this  species  takes  on 
a  yellowish  flush  of  color,  in  which  state  it  is  the  TeUina  soideyetiana 

iProc.  U.  8.  Nat  Mua.,  p.  778,  pi.  77,  fig.  1,  and  pi.  88,  fig.  6,  1898. 
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Recluz,  1852  {Tellina  lacrymahnndu  De,sha3'es),  but  after  lon^  study  I 
think  the  two  aspects  can  not  be  specifically  separated.  The  sinus  is 
about  half  confluent  below.  It  has  been  named  Tdlma  reciuziana  by 
Tryon  in  1869,  on  account  of  the  existence  of  Tellina  sovleyeti  Hanley, 
1844.  I  have  no  doubt  that  the  original  Pswrwnwbia  lusoria  Say,  1822, 
was  based  on  a  large  specimen  of  this  species,  but  it  can  not  be  recog- 
nized from  Say's  description  and  Conrad's  figure. 

MACOMA  (CYMATOICA)  ORIENTALIS  Dall,  1889. 

Florida  Straits,  south  to  Santo  Domingo. 

This  appears  to  be  distinct  from,  though  allied  to,  the  West  Indian 
Macoma  (Cymatoica)  arcuata  Sowerby,  1867. 

Subgenns  Psammacoma  Ball. 

MACOMA  (PSAMMACOMA)  TAGELIPORMIS  Dall,  zgoo. 

Texas. 

Two  closely  allied  species  appear  to  have  been  generally  confounded 
under  the  name  of  hreoifrons.  That  to  which  the-  name  tageliformis 
is  assigned  here  reaches  a  length  of  45  mm.,  and  has  the  pallial  sinus 
gibbous,  short,  high,  and  only  slightly  confluent  below. 

MACOMA  (CYDIPPINA)   BREVIPRONS  Say,  1834. 

New  Jersey  south  to  Rio  Janeiro. 

This  differs  from  M.  tagdiformis  in  its  pale  orange  flush  over  the 
central  portion,  in  its  usually  much  smaller  size,  and  in  its  elongate- 
oval  pallial  sinus,  extending  nearl}'^  to  the  anterior  adductor  and  largely 
confluent  below.  The  Miocene  Tdlma  virginiana  Conrad,  1866,  is 
closely  allied.  Say's  figure  does  not  agree  with  his  diagnosis  and,  as 
it  was  published  after  his  death,  may  represent  another  species. 

MACOMA  (CYDIPPINA)  LIMULA  Dall,  1895. 

Cape  Lookout,  North  Carolina,  south  to  Barbados. 

Always  identifiable  by  its  finely  granular  surface.  The  sinus  is  long 
and  partly  confluent. 

Bertin  cites  a  manuscript  name,  Tdlina  limvla  of  Valenciennes,  in 
his  monograph  of  1878,  but  as  this  referred  to  a  true  Tdlina^  while  the 
present  species  is  a  Macoma^  the  name  of  the  latter  need  not  be 
changed. 

MACOMA  (CYDIPPINA)    EXTENUATA  Dall,  1900. 

Between  the  Mississippi  delta  and  Cedar  Keys,  Florida,  in  32 
fathoms,  sand. 

Elongated  and  with  a  dull  surface,  the  sinus  long  and  partly  con- 
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fluent  below.     If  it  were  not  for  the  hinge  this  might  be  referred  to 
LiotelZina, 

TeUlim/a  ewpa/reia  and  Tdlina  a/th/roa^  of  Ravenel  are  list-names  of 
species  found  by  him  on  Sullivans  Island,  Charleston  Harbor,  South 
Carolina,  and  printed  without  figure  or  description  in  the  catalogue  of 
his  collection,  1875.  They  have  no  standing  and  are  unidentifiable, 
but  have  been  cited  in  the  literature.  Another  Ravenelian  name, 
Tdlina  omoia^  is  cited  by  him  as  a  synonym  of  Tdlina  tenuis  Say,  by 
which  Tdlina  tenera  Say  was  probably  meant. 

SPECIES  OF  THE  PACIFIC  COAST  OF  NORTH  AMERICA. 

Genus  TELLINA  Linnaeus. 

TELLINA  CUMINGII  Hanley,  1844. 

Lower  California  to  Panama  (Bed  Sea?).  This  is  the  Pacific  coast 
analogue  of  TdXvna  vrderrwpta  Wqpd,  and  the  synonyms  of  the  latter 
are  sonietimes  confused  with  the  former. 

TELLINA  IDi£  Dall,  1891. 

(Plate  IV,  figs.  10, 11.) 

San  Pedro,  California,  and  vicinity. 

Figures  of  a  young  specimen  from  Catalina  Island  are  given. . 
The  adult  has  already  been  well  figured  in  the  Proceedings  of  the 
U.  S.  National  Museum.^ 

TELLINA  (MACALIOPSIS)  LYRA  Hanley,  1844. 

Liower  California  to  Tumbez,  Peru. 

TELLINA  (MERISCA)  LAMELLATA  Carpenter,  1857. 

San  Diego,  California,  to  Mazatlan. 

This  is  referred  to  the  section  with  doubt,  as  the  unique  specimen  is 
so  polished  internally  as  to  obscure  the  pallial  line. 

TELLINA   (MERISCA)  RECLUSA  Dall,  1900. 

San  Ignacio  Lagoon,  Lower  California,  and  Gulf  of  California. 

This  is  the  Pacific  coast  analogue  of  TdMna  Imtea  Conrad  of  the 
Atlantic  coast  from  which  it  differs  in  minor  details,  especially  in  being 
shorter  and  more  triangular.  TdU/na  cequist/riata  Say  is  more  sharply 
sculptured,  and  has  the  anterior  end  of  the  pallial  sinus  free  from  the 
adductor  scar. 

TELLINA  (MERISCA)   DECLIVIS  Sowerby,  z868. 

Cerros  Island,  Lower  California,  to  the  Gulf  of  California. 


» XIV,  pi.  VI,  fig.  3;  pi.  VII,  figs.  1,  4;  1891. 
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TELLINA  (MERISCA)  CRYSTALLINA  Wood,  1815. 

Lower  California  to  Panama;  also  Atlantic  coast.  The  specimens 
from  the  two  oceans  are  absolutely  similar,  and  differ  no  more  than 
individuals  from  either  sea  among  themselves. 

TELLINA  (ELLIPTOTELLINA)  PACIFICA  Dall,  1900. 

Panama  Bay,  and  probably  northward.  This  is  the  Pacific  analogue 
of  Tdlina  (JE)  americana  Dall,  which  is  differently  sculptured.  From 
the  figures  Tdlina  dathrata  Bertin,  1878,  is  a  third  recent  species  of 
Elliptotellina^  but  appears  to  be  smoother  and  to  have  a  much  longer 
and  more  confluent  sinus  than  either  of  the  American  species. 

TELLINA  (PHYLLODINA)  PRISTIPHORA  DaU,  zgoo. 

Lower  California,  near  La  Paz,  in  26  fathoms. 

TELLINA  (EURYTELLINA)  RUBESCENS  Hanley,  1844. 

Margarita  Bay,  Lower  California,  to  Panama.  This  is  the  Pacific 
coast  analogue  of  Tdlina  angvlosa  Gmelin,  which  is  very  similar,  but 
distinguishable.'  Tdlina  simvkma  C.  B.  Adams,  1852,  and  Tdliiva 
punicea  Carpenter,  1857,  not  Born,  1778,  are  synonymous. 

TELLINA  (SCROBICULINA)  VIRIDOTINCTA  Carpenter,  1855. 

Lower  California  to  Panama. 

TELLINA  (SCROBICULINA)  OCHRACEA  Carpenter,  1864. 

Cape  St.  Lucas  to  the  Gulf  of  California. 

Extremely  similar,  except  in  color,  to  the  preceding  species. 

TELLINA  (QUADRANS)  COGNATA  C.  B.  Adams,  1852. 

Panamic  fauna;  Guatemala. 

This  is  Macojna  cognata  of  Adams  and  PmmmxMa  casta  (Deshayes) 
Reeve,  1857,  but  not  Tdlina  casta  Hanley,  1844. 

TELLINA  (TELLINIDES)  BRODERIPII  Deshayes,  1857. 

Cape  St.  Lucas  to  Panama;  Gulf  of  California. 

This  is  Tellina  purpurea  Broderip  and  Sowerby,  1829,  but  not  of 
Dillwyn,  1817;  Tdlina purpurascens  Hanley,  1846,  but  not  of  Gmelin, 
1792. 

TELLINA  (MOERELLA)  SALMONEA  Carpenter,  1864. 

Aleutian  Islands  and  southern  part  of  Bering  Sea,  southward  to  the 
Santa  Barbara  Islands,  California. 
This  ia  a  widely  distributed  species,  variable  in  (X)lor,  but  very  con- 
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stant  in  form.  Tellina  crasBula  Deshayes,  1854,  if  correctly  described 
and  figured,  differs  by  the  absence  of  lateral  teeth  and  smaller  pallial 
sinus. 

TELLINA  (MOERELLA)  MEROPSIS  Dall,  1900. 

San  Diego,  California,  to  the  Gulf  of  California. 

This  is  the  Tellina  govldii  of  Carpenter,  1865,  but  not  of  Hanley, 
1846;  it  is  the  Pacific  analogue  of  Tellina promera  Dall,  from  which  it 
differs  by  its  more  solid  and,  on  the  whole,  smaller  shell,  with  the  sinus 
rising  higher  than  the  posterior  adductor  scar,  just  behind  the  latter, 
and  reaching  nearer  to  the  anterior  scar.  There  is  a  feeble  posterior 
right  lateral  in  the  present  species  which  is  wanting  in  Tellina 
promera, 

TELLINA  (MOERELLA)  PAZIANA  DaU,  zgoo. 

LfOwer  California,  and  near  La  Paz.  Like  a  miniature  Mdcoma 
liotricha  DaU,  with  the  Angvlus  hinge  and  a  very  large,  nearly  free, 
pallial  sinus. 

TELLINA    (MOERELLA)  AMIANTA  DaU,  1900. 

Gulf  of  California. 

Slender,  small,  white,  anteriorly  much  produced,  and  externally 
finely  concentrically  striated. 

TELLINA  (ANGULUS)  MACNEILII  DaU,  zgoo. 

Gulf  of  California,  Guaymas. 

The  Pacific  representative  of  the  Atlantic  Tellina  syharitica  DaU. 

TELLINA  (ANGULUS)  SUFPUSUS  Dall,  1900. 

Lower  California,  San  Ignacio,  Guaymas.  Analogous  to  the  Atlantic 
Tellina  col(/rata  Dall. 

TELLINA  (ANGULUS)  CARPENTERI  DaU,  1900. 

Strait  of  Juan  de  Fuca  to  Lower  California. 

The  Pacific  analogue  of  TelUna  versicolm*  Cozzens,  of  the  Atlantic 
iaxmsL^  or  TeUvrva  consdbrina  Orbigny. 

This  is  the  Angvlus  vaHegatus  Carpenter,  1864,  not  Tellina  {Angidtis) 
Tariegata  Gmelin,  1792. 

TELLINA  (ANGULUS)  CERROSIANA  DaU,  zgoo. 

Cerros  Island,  Lower  California  and  the  Gulf  of  California,  in  8  to 
36  fathoms. 

Small,  white,  sharply  concentrically  striate,  with  the  form  of  Tellium 
ifyha/ritica  Dall. 
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TELLINA  (ANGULUS)  RECURVA  DaU,  1900. 

Gulf  of  California. 

White  or  pinkish,  blunt  and  oval,  with  the  shape  of  Mdconia  hraum 
DaU. 

TELLINA   (ANGULUS)  MODESTA  Carpenter,  1864. 

Puget  Sound. 

Shell  small,  white,  rather  short,  with  a  thick  but  obscurely  defined 
ray  behind  the  anterior  adductor  scar. 

TELLINA   (SCISSULA)   VIRGO  Hanley,  1844. 

Gulf  of  California,  La  Paz,  to  Chiriqui. 

Pink  or  white,  compressed.  The  Pacific  analogue  of  Tellvrw,  {Sets- 
sula)  exUia  Lamarck,  but  more  compre-ssed,  more  arcuate,  and  less 
pointed  behind. 

TELLINA   (OUDARDIA)   BUTTONI  DaU,  zgoo. 

Lituya  Bay,  Alaska,  to  Gulf  of  California. 

This  is  the  Pacific  analogue  of  TeUina  campreasa  Brocchi  of  the 
Mediterranean.  The  i-adial  rib  is  well  defined,  and  the  shell  is  longer 
and  more  inequilateral  than  TeUiim  modesta  Carpenter.  The  shell  is 
white,  often  with  a  conspicuous  olive  green  periostracum,  which,  how- 
ever, is  not  unf requently  absent,  or  rather  pale  yellow  or  colorless. 
The  species  is  the  Tdlina  {Anguias)  var.  obtusns  Carpenter,  1864:,  but 
not  Tdlina  d>tu8a  Sowerby,  1818. 

TELLINA  (PERONIDIA)   LUTEA  Gray,  1828. 

Cape  Espenberg,  north  of  Bering  Strait,  south  to  Kamchatka  and 
north  Japan  on  the  west,  through  Bering  Sea,  the  Aleutians,  and  east 
to  Cooks  Inlet. 

This  fine  shell  is  the  TeUina  guildfordicB  Gray,  1834,  the  TeUina 
altemidentata  Broderip  and  Sowerby,  1829,  but  not  the  Tdlina  lutea 
of  Krause,  1885  (which  from  author's  specimens  proves  to  be  a 
Ma^coina).  The  TeUina  veiiulosa  Schrenck,  1861,  from  north  Japan,  is 
probably  identical,  or  at  most  a  variety. 

TELLINA   (PERONIDIA)   BODEGENSIS  Hinds,  1844. 

Queen  Charlotte  Islands  and  Vancouver  to  San  Diego,  Califoraia; 
(Japan?). 

The  name  is  misspelled  hodejensis  by  Bertin,  1878,  who  proposes  to 
unite  with  it  the  Miocene  TeUina  emacerata  Conrad,  1849,  from  Oregon, 
a  course  which  I  regard  as  unwarranted,  though  suggested  by  Car- 
penter.   The  TeUina  sidcathia  Deshayes,  1854,  is  closely  related  to 
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TeUtJui  hodtgensia^  and  may  be  identical.  It  is  said  to  be  found  in 
Japan  and  China,  but  I  have  seen  no  specimens  from  that  region. 
Dunker  also  does  not  cite  the  species  from  Japan,  and  it  may  be  that 
Deshayes's  name  was  founded  on  a  Californian  specimen  wrongly 
labeled  as  Asiatic. 

TELLINA   (PERONIDIA)   SANTAROS^  Dall,  igoo. 

Santa  Rosa,  San  Miguel,  and  Santa  Barbara  Islands,  of  the  Santa 
Barbara  group,  California. 

This  form,  which  may  prove  a  special  race  of  Tdlina  hodegensk^  is 
thinner,  flatter,  less  flexuous  behind,  with  the  part  of  the  disk  in  front 
of  the  umbonal  ridge  of  the  left  valve  with  the  concentric  sculpture 
suddenly  obsolete;  the  color  whiter,  with  translucent  venulations  of  a 
radial  tendency.  Adult  specimens  look  very  different  from  TeUina 
hodegenais  of  the  same  size. 

Genus  STRIGILLA  Turton. 
STRIGILLA  FUCATA  Gould,  1851. 

Lower  California,  south  to  Panama. 

StrtgUla  coHtidifera  MOrch,  1861;  StrigiUa  cai'naria  Cai*penter,  1856, 
not  Linnseus,  1758;  StrigiUa  minlata  Carj)enter,  1856,  not  of  Gould, 
are  synonymous.  In  color,  in  minuter  details  of  sculpture,  and  in  the 
presence  or  absence  of  a  smooth  radial  streak  on  one  or  both  valves, 
these  shells  are  notably  inconstant.  Nuttall  (erroneously  ?)  reported 
this  species  from  Santa  Barbara,  Califoraia.  A  posterior  thickened 
ray  or  two,  internally,  are  often  developed. 

STRIGILLA  SINCERA  Hanley,  1844. 

Cape  St.  Lucas  to  Panama. 

StrigiUa  disjuncta  Cai-penter,  1856,  is  said  by  Carpenter  (1864)  to  be 
identical.  The  species  is  posteriorly  produced,  white,  and  grows  to  a 
large  size. 

STRIGILLA  CICBRCULA  Philippi,  1846. 

Gulf  of  California  to  Panama. 

StrigiUa  inaga  MOrch,  1861,  StrigiUa  vaterrupta  Mdrch,  1861,  Stri- 
giUa ervUia  Philippi,  1846,  StrigUla  dichotoma  Philippi,  1846,  and 
StrigiUa  pisifariniB  Philippi,  1846,  ex  parte^  not  of  Linnaeus,  1758, 
are  synonymous.  This  form  is  the  analogue  on  the  Pacific  coast  of 
the  West  Indian  StrigiUa  pidformis. 

STRIGILLA  LENTICULA  Philippi,  1846. 

Cai)e  St.  Lucas  to  Central  America. 

StrigiUa  serrata  MOrch,  1861,  seems  identical.    This  species  is  the 
Proc.  N.  M.  vol.  xxiii 20 
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Pacific  coast  analogue  of  Strigilla  Jleamom  Say.  All  the  Pacific  coast 
species  so  far  reported  have  the  sinus  produced  to  the  anterior  adductor 
scar,  and  confluent  with  the  pallial  line  below. 

Genus  TELLIDORA  Morch. 
TELLIDORA  BURNETI  Broderip  and  Sowerby,  1839. 

Lower  California,  south  to  West  Colombia. 
The  Pacific  analogue  of  Tellidora  cristata  R^cluz. 

Genus  METIS  H.  and  A.  Adams. 
METIS  ALT  A  Conrad,  1837. 

Santa  Barbara,  California,  south  to  San  Diego. 

This  species  is  identical  with  Scrchicylaria  hiangvlata  Carpenter, 
1856,  and  is  also  the  Lutricola  alta  of  the  same  author.  It  differs  from 
the  Metis  excavata  Sowerby,  1867,  which  extends  from  the  Gulf  of 
California  south  to  Peru  and  the  Galapagos  Islands,  by  its  bright  yel- 
low suffusion  internally,  its  broader  hinge  plate,  strong  and  deeply 
immersed  resilium,  and  usually  by  more  or  less  brownish  coloration 
externally.  The  only  other  species  of  the  genus  belonging  to  western 
North  America  is  the  Metis  doinheyi  Hanley,  1846  (not  of  Carpenter), 
distinguished  by  its  smooth,  white  exterior,  reddish  internal  flush  in 
many  specimens,  and  evenly  oblong  form.  This  species  has  been  con- 
fused by  Carpenter  with  Macoma  {Psammacoma)  aurora  Hanley,  of 
the  same  region,  under  the  name  of  Scrobicvlaria  producta  (1855); 
but  this  is  not  the  Tdlina  producta  Sowerby  (1868).  Bertin  has 
wrongly  referred  some  Chinese  shells  to  Metis  excan)ata^  all  the  species 
being  externally  very  similar. 

Genus  MACOMA  Leach. 
MACOMA  MIDDENDORFFII  DaU,  1886. 

Bering  Strait  to  the  Aleutians  and  eastward  to  Chirikoff  Island^ 
Alaska;  Okhotsk  Sea. 

This  is  Maconm  edentula  Middendorff,  1851,  not  of  Broderip  and 
Sowerby,  1839.  Recognizable  b}'  its  high  triangular  form,  solid  shell, 
with  broad  hinge  plate  and  flattened  left  valve. 

MACOMA  INCONGRUA  von  Martens,  1865. 

Bering  Strait  to  Japan  and  Puget  Sound. 

This  is  Tellina  rotundata  Sowerby,  1867 ^Telli^ianasutavBX.  truncata 
Middendorff,  1851,  not  Tellina  truncata  Jonas,  1844;  Mawma  califor- 
niemis  Bertin,  1878,  etc. 
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MACOMA  KRAUSEI  Dall,  1909. 

Icy  Cape  south  to  the  Aleutians  and  east  to  the  Shumagins.  Green- 
land? 

This  is  TeUina  lutea  A.  Krause,  1885,  not  of  Gray,  1828.  I  have 
received  a  very  similar  form  from  Greenland  and  Spitsbergen.  The 
species  is  characterized  by  its  oval  compressed  form,  low  posterior 
beaks,  and  short,  hardly  flexed  posterior  end.  ' 

MACOMA  EDENTULA  Broderip  and  Sowerby,  1839. 

From  Bering  Strait  southward  to  the  Aleutians  and  Japan  and  east- 
ward to  Port  Etches,  Alaska. 

This  splendid  species  is  rare,  and  has  been  much  confused  by  authors. 
It  is  the  TeUina  lata  of  Middendorff,  1851,  in  part,  but  not  of  Gmelin. 
It  is  notable  for  its  large  size,  blunt  transverse  form,  and  rather  smooth 
surface,  often  with  a  ferruginous  flush.  The  pallial  sinus  is  unusually 
short  and  free  for  the  genus.  Tdli7ia  edentula  Spengler,  1798,  is  a 
Metis. 

MACOMA  CALCAREA  Gmelin,  179a. 

Arctic  Ocean  generally  and  on  the  Pacific  south  to  the  Okhotsk  and 
Japan  seas  on  the  west  and  to  the  Aleutians  and  Oregon  on  the  east. 

The  synonymy  of  this  species  has  been  indicated  in  the  Atlantic 
coast  list. 

MACOMA  SITKANA  Dall,  1900. 

Kadiak,  Alaska,  south  to  Sitka  (15  fathoms). 

Shell  like  Macoma  calcarea^  but  more  slender,  more  equilateral,  less 
flexuous,  with  the  pallial  sinus  more  regular,  oval,  and  confluent 
below,  and  with  the  posterior  end  somewhat  recurved  dorsally. 

MACOMA  INQUINATA  Deshayes,  1854. 

Bering  Strait  to  Monterey,  California,  on  the  east  and  to  Japan  on 
the  west. 

This  variable,  but  on  the  whole  very  recognizable,  species  has  been 
confused  with  Macoma  incongma  Martens,  calcarea  Gmelin,  and  nasuta 
Conrad. 

MACOMA  INFLATULA  Dall,  1897. 

Aleutian  Islands  and  southward  in  constantly  deeper  water  to  Bal- 
lenas  Bay,  Lower  California. 

Characterized  bj'  its  strong  flexure,  pointed  posterior  end,  thin  in- 
flated shell,  and  greenish  periostracum. 

MACOMA  NASUTA  Conrad,  1837. 

Kadiak  Island,  Alaska,  to  Lower  California. 

This  well-known  species  has  not  been  seen  by  me  from  west  of 
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Kadiak,  though  Maccnrm  inquinata  Deshayes  has  frequently  been 
reported  under  the  name  of  nasuta.  It  seems  to  occur  in  Japan,  where 
it  was  named  TelUna  disaimilis  by  von  Martens,  1865,  but  is  not  the 
Tellina  dissiraills  of  Deshayes,  1854.  The  young  was  described  by 
Gould  as  Tellina  term^  1852. 

MACOMA  LEPTONOIDEA  Dall,  1895. 

Santa  Barbara  Channel,  California,  in  314  to  322  fathoms.  Also  at 
Matagorda  Bay,  Texas. 

This  very  distinct  species  occurs  in  shallow  water  on  the  Texas 
coast  and  in  very  deep  water  on  the  coast  of  California,  It  probably 
antedates  the  separation  of  the  two  oceans. 

MACOMA  CARLOTTENSIS  Whiteaves,  1880. 

Arctic  Ocean  south  to  Avatcha  Bay,  Kamchatka  on  the  west,  and  to 
the  Aleutians  and  eastward  to  Chilkat  Inlet,  Alaska. 

One  of  the  handsomest  species  when  in  perfection,  and  character- 
ized especially  by  its  brilliant  periostracum  and  subtriangular  form. 
Mdcoma  frigida  Hanlej%  1844,  should  be  compared,  though  very 
likely  only  a  variety  of  calcarea  Gmelin.  Tellina  frigida  Krause, 
1885,  from  author's  specimens,  proves  to  be  the  young  of  Macania 
halthica  Linneeus. 

MACOMA  LIOTRICHA  DaU,  1897. 

Aleutian  and  Shumagin  islands  to  Puget  Sound. 
A  thin  oval  shell,  ^vith  glossy  yellow  periostracum. 

MACOMA  EXPANSA  Carpenter,  1865. 

Puget  Sound  to  Baulinas  Bay,  California. 

This  must  be  regarded  as  a  doubtful  species.  The  two  specimens 
upon  which  it  was  founded  belong  to  different  species  and  neither 
agrees  with  Carpenter's  diagnosis.  A  large  broken  valve  with  the 
teeth  wanting  probably  belongs  to  the  preceding  species.  The  orig- 
inally more  perfect  pair  has  also  met  with  accidents,  and  is  really  too 
young  for  satisfactory  determination.  Specimens  from  Baulinas  Bay, 
California,  collected  by  Stearns,  which  have  been  associated  with  the 
specimens  named  by  Carpenter,  may  belong  to  a  valid  species  which 
will  carry  the  name. 

MACOMA  BALTHICA  Linnaeus,  1758. 

Arctic  and  boreal  seas  genemlly.  On  the  Pacific  it  has  been  collected 
in  northern  Japan,  and  as  far  south  on  the  northwest  coast  as  Monte- 
rey, California. 

This  widely  dispersed  form  is  abundant  about  Bering  Sea,  but  the 
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Macoma  solidxda  Pulteney,  usually  regarded  as  a  variety  of  halthica^ 
has  not  been  found  in  that  region.  In  addition  to  the  synonyms 
mentioned  in  the  Atlantic  list,  it  may  be  mentioned  that  the  Tellina 
frigida  of  Krause,  1885,  is  based  on  young  halthica^  and  it  is  possi- 
ble that  the  original  Tellina  frigida  of  Hanley,  1844,  was  of  the  same 
character. 

MACOMA  YOLDIFORMIS  Carpenter,  1864. 

Neah  Bay,  Juan  de  Fuca  Strait,  to  San  Diego,  California. 
A  very  uniform,  brilliantly  polished  species. 

MACOMA  ALASKANA  DaU,  zgoo. 

Lituya  Bay  and  Sitka  Harbor,  Alaska,  in  8  to  12  fathoms. 

A  small  species  having  the  form  of  Moerella  but  the  hinge  of  Macoma, 
with  a  polished  greenish  periostracum  and  the  pallial  sinus  strikingly 
discrepant  in  the  two  valves. 

MACOMA  (CYMATOICA)  UNDULATA  Hanley,  1844. 

Gulf  of  California,  south  to  St.  Elena,  West  Colombia. 

Mdcama  occidentalis  Dall,  1889,  not  Tellina  ocddentalis  Mdrch,  1861, 
is  synonymous.  This  curious  little  shell  is  the  Pacific  analogue  of  the 
Antillean  Macoma  orientalis  Dall. 

MACOMA  (REXITHABRUS)  SBCTA  Conrad,  1837. 

Victoria,  British  Columbia,  to  the  Gulf  of  California  at  Guaymas, 
Mexico. 

This  is  perhaps  the  finest  shell  of  the  genus.  Tellina  ligamentina, 
Deshayes,  1843,  Tellina  japonica  Deshayes,  1854,  and  Tellina  denticu- 
lata  Sowerby,  1867,  not  of  Deshayes,  1854,  are  synonymous.  To  the 
somewhat  ruder  northern  specimens  Cai-penter  applied  in  a  varietal 
sense  the  manuscript  Nuttallian  name  of  edulis,  in  1864. 

MACOMA  (RBXITHAERUS)   INDENTATA  Carpenter,  1866. 

Santa  Barbara  to  San  Diego,  California. 

MACOMA    (REXITHAERUS)    INDENTATA  var.   TENUIROSTRIS    Dall, 

igoo. 

San  Pedro  and  Santa  Barbara  Islands. 

This  form  differs  from  the  typical  indentata  in  being  more  elon- 
gated, with  a  shorter  and  more  pointed  posterior  end  and  deeper  flex- 
ure. Tellina  columhiemis  Hanley,  1844,  also  belongs  to  this  section 
of  the  genus. 

MACOMA  (PSAMMACOMA)  ELONGATA  Hanley,  1844. 

Lower  California  (lat.  30^  36')  south  to  Panama  in  14  to  30  fathoms. 
This  species  was  confused  by  Carpenter  in  his  labeling  with  Tellina 
Candida  auct.,  not  Lamarck. 
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MACOMA  (PSAMMACOMA)  EXTENUATA  var?  PANAMENSIS  Dall,  1900. 

Panama. 

This  form  is  hardly  distinguishable  from  the  Atlantic  Macoma  exten- 
tcata  Dall,  but  appears  to  have  a  less  polished  surface  and  to  be  a  larger 
and  somewhat  higher  shell. 

MACOMA  (PSAMMOTRETA)  AURORA    Hanley,  1844. 

Gulf  of  California  to  Panama. 

This  species  was  cited  and  labeled  by  Carpenter  with  the  name  of 
Tellina  dorrtbeyi  Hanley,  which  is  a  Metis. 

It  may  be  noted  here  that  Mdcama  {Macalia)  Bruguierei  Hanley,  a 
Chinese  species,  and  Macoma  iTumiata  Hanlej%  a  Chilean  species,  are 
erroneously  referred  to  California  in  Bertin's  Monograph  of  1878. 
Tellina  pura  Gould,  1852,  from  Lower  California,  is  the  young  of 
Tellina  mazatlanica  Deshayes,  according  to  Carpenter,  but  the  figures 
of  Gould  and  Sowerby  hardly  sustain  this  view.  The  species  is  erro- 
neously referred  to  Vancouver  by  Sowerby  and  Bertin.  Tellina  hreiyi- 
rostrls  Deshayes,  1854,  is  another  species  which  has  had  a  Calif ornian 
habitat  wrongly  assigned  to  it. 

DESCRIPTIONS  OF  NEW  SPECIES. 

ATLANTIC  COAST. 
TELLINA  (EURYTELLINA?)  GEORGIANA  new  species. 

(Platell,  fig.  3.) 

Shell  of  moderate  size,  rosaceous,  more  or  less  suffused  with  a  yel- 
lowish tinge,  and  frequently  with  obscure  paler  narrow  rays  near  the 
posterior  slope;  surface  polished;  valves  compressed,  subequilateral, 
the  anterior  somewhat  longer,  rounded  in  front,  descending  more 
i-apidly  and  somewhat  pointed  behind,  base  arcuate;  surface  sculpture 
of  fine,  even,  concentric  grooves  with  wider  interspaces,  these,  on 
approaching  the  umbonal  ridge,  in  large  part  cease,  those  which  per- 
sist continue  over  the  umbonal  angle  and  to  the  dorsal  margin  as  rather 
distant  sharp  little  elevated  lamellsB,  the  interspaces  of  which  are  very 
finely  obscurely  radially  striate;  umbones  not  prominent,  their  apices 
usuallj'  pale;  lunule  and  escutcheon  narrow  and  inconspicuous;  hinge 
normal,  the  right  laterals  well  developed,  the  anterior  subapproximate, 
the  left  laterals  obsolete;  pallial  sinus  similar  in  both  valves,  touching 
the  anterior  adductor  scar,  wholly  confluent  below.  Lon.,  32;  alt.,  17; 
diam.,  6  mm. 

Figured  type.—^o.  93777,  U.  S.  N.  M.;  dredged  by  the  U.  S.  Fish 
Commission  in  the  Gulf  of  Mexico,  at  station  2387,  in  32  fathoms. 
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sand.  Specimens  from  St.  Thomas,  West  Indies,  which  appear  other- 
wise similar,  are  translucent  whitish  instead  of  rosaceous.  The  species 
has  a  distant  resemblance  to  the  European  Tellina  nitida, 

TELLINA  (LIOTBLLINA)  IHERINGI  new  species. 
(Plate  II,  fig.  2.) 

Shell  polished,  white,  with  a  pale  olivaceous  periostracum,  showing 
darker  concentric  zones;  moderately  convex,  elongated,  the  anterior 
end  longer,  evenly  rounded,  the  shorter  posterior  end  wedge-shaped, 
hardly  flexuous,  with  the  umbonal  ridge  obscure;  umbones  white, 
small,  little  elevated;  lunule  and  escutcheon  linear  or  nearly  so,  liga- 
ment short,  deeply  inset;  interior  white  with  a  slight  y^ellowish  flush 
anteriorly;  hinge  normal,  the  teeth  all  present  but  small;  pallial  sinus 
low,  reaching  in  front  to  the  posterior  vertical  of  the  anterior  adductor 
scar,  confluent  below.     Lon.,  27;  alt.,  13;  diam.,  5.5  mm. 

Type.—^o.  108531,  U.S.N.M.;  dredged  by  the  U.  S.Fish  Com- 
mission  ofl[  the  Rio  La  Plata,  in  lOi  fathoms  sand,  at  station  2765. 

This  species  is  not  nearly  related  to  any  other  American  Tellma^ 
and  the  surface  shows  only  faint  incremental  lines  a  little  stronger  on 
the  rostnim. 

TELLINA   (ELLIPTOTELLINA)   AMERICANA  new  species. 

(Plate  II,  fig.  8.) 

Shell  small,  convex,  having  much  the  form  of  an  Einxilia^  white  or 
pale  straw  color,  with  a  crimson  spot  or  streak  on  the  dorsal  margin 
near  each  end;  sculpture  of  well-marked  narrow,  close,  concentric 
ripples  over  the  whole  surface,  crossed  near  the  posterior  end  by  fee- 
ble, close  set,  radial  grooves;  anterior  end  longer  and  slightly  more 
pointed;  beaks  low,  ligament  short;  hinge  with  the  teeth  well  devel- 
oped, pallial  sinus  short,  rounded,  obliquely  ascending  and  free  from 
the  pallial  line  below.     Lon.  8.5,  alt.  5.5,  diam.  3.2  mm. 

Type.—^o.  92154,  U.S.N.M.;  dredged  by  the  U.  S.  Fish  Commis- 
sion in  52  fathoms  sand,  31  miles  SE.  by  S.  from  Cape  Lookout, 
North  Carolina,  at  station  2612;  bottom  temperature  67^  F. 

This  little  shell  is  very  interesting  as  being  the  first  species  of  the 
subgenus  recognized  in  the  recent  state.  Another  of  unknown  habi- 
tat had  been  described  by  Bertin,  in  1&78,  but  no  one  had  recognized 
its  proper  systematic  place.  A  third  species  has  been  dredged  by  the 
U.  S.  Fish  Commission  on  the  Pacific  coast,  which  is  also  described  in 
this  paper. 

TELLINA  (MERISCA)  CRYSTALLINA  Wood. 

(Plate  II,  fig.  10.) 

This  species  has  not  been  reported  before  from  the  coast  of  the 
United  States,  so  we  have  figured  a  valve  collected  some  years  ago  by 
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Mr.  W.  G.  Mazyck,  of  Charleston,  South  Carolina,  on  Sullivans  Island, 
Charleston'  Harbor.  The  species  occurs  in  the  Antilles,  where  it  has 
received  the  name  of  Tellina  schrammi  from  R6cluz,  but  a  compari- 
son with  specimens  from  the  Gulf  of  California  does  not  show  any 
distinctive  characters. 

TELLINA  (ANGULUS)  PROMERA  new  species. 

(Plate  II,  fig.  11.) 

Shell  solid,  white,  rounded,  triangular;  the  anterior  end  a  little 
longer,  rounded  in  front,  the  posterior  shorter,  ^lightly  flexuous, 
bluntly  pointed;  surface  sculptured  with  rather  distant,  very  thin, 
sharp,  little  elevated  lamellae,  the  interspatial  surface  finelj'  radially  stri- 
ate, the  umbonal  ridge  fairly  well  marked  on  the  right  valve,  correspond- 
ing to  a  feeble  radial  sulcus  on  the  left  valve;  beaks  elevated,  rather 
pointed  and  polished;  ti-aces  of  a  papeiy,  straw-colored  periostracum 
visible  near  the  margin;  lunule  and  escutcheon  hardl}"  discernible; 
hinge  normal,  well  developed;  pallial  sinus  rising  in  a  peak  before  the 
posterior  adductor,  then  depressed,  rounded  in  front,  not  reaching  the 
anterior  adductor  scar,  less  than  half  confluent  below,  in  the  right  * 
valve,  in  the  left  valve  similar  but  larger.  Lon.  18,  alt.  14:.5,  diani. 
7  mm. 

Type, — No.  94465,  U.S.N.M.;  collected  at  Bermuda  by  the  late 
Dr.  G.  Brown  Goode. 

The  nearest  ally  of  this  species,  and  which  has  probably  often  been 
confounded  with  it,  is  the  shell  we  have  identified  with  the  Tellhia 
mera  of  Say,  from  which  it  differs  as  we  have  stated  in  a  previous  note 
in  this  paper  (p.  296). 

TELLINA  (ANGULUS)  FLAGELLUM  new  species. 

(Plate  II,  fig.  6.) 

Shell  small,  polished,  white,  yellowish  or  rosaceous,  with  a  single 
dark  red  ray  extending  backward  from  the  umbo  parallel  with  the 
umbonal  ridge;  valves  moderately  convex,  elongated,  pointed,  and 
slightly  flexuous  behind,  sculptured  with  fine  regular  concentric 
grooves  with  slightly  wider  interspaces;  hinge  of  Angulm,  the  approx- 
imate lateral  broad  and  strong',  pallial  sinus  long,  rounded  behind,  not 
reaching  the  anterior  adductor  scar,  and  wholly  confluent  below. 
Lon.  9,  alt.  5,  diam.  3  mm. 

Type,—^o.  108534,  U.S.N.M.;  dredged  by  the  U.  S.  Fish  Commis- 
sion, SE.  of  Cape  San  Roque,  Brazil,  in  20  fathoms;  bottom  tempera- 
ture 79^  F.,  at  station  2758. 

A  species,  externally  very  similar,  from  Port  Jackson,  Australia, 
was  described  by  Sowerby  in  1868,  under  the  name  of  Tdlina  unifas- 
ciata,  but  he  states  that  it  has  no  lateral  teeth.     The  present  species  is 


Digitized  by  VjOOQ IC 


ifo.1210.     SYNOPSIS  OF  NORTH  AMERICAN  TELLINIDJE—DALL,         313 

probably  that  alluded  to  by  Bertin  in  1878,  as  received  from  Florida 
by  Petit,  under  the  name  of  Tellina  xmifasciata^  and  which  he  refers 
to  AngvltLS. 

TELLINA  (ANGULUS)  COLORATA  new  species. 
(Plate  II,  fig.  9.) 

Shell  small,  compressed,  subtriangular,  suffused  with  rose  color  or 
pale  yellow,  sometimes  showing  minute,  subtranslucent,  subradial 
vermiculations,  sculpture  of  faint  incremental  lines,  the  posterior  end 
shorter,  rather  blunt,  slightl}'  flexuous;  hinge  with  the  lateral  very 
short  and  close  to  the  cardinals;  pallial  sinus  subtriangular,  the  apex 
rising  considerably  above  the  level  of  the  posterior  adductor,  the  ante- 
rior end  not  reaching  the  anterior  adductor  scar,  the  lower  portion 
wholly  confluent;  there  is  an  obscure  posterior  ray.  Lon.  13.5,  alt. 
9.5,  diam^.  4  mm. 

Types. — No.  42865,  U.S.N.M.,  from  the  island  of  Guadeloupe,  West 
Indies. 

TELLINA    (ANGULUS)    TEXANA   new  species. 

Shell  small,  thin,  sharply  flexed,  varying  from  ivory  white,  through 
yellowish,  to  pale  pinkish  brown;  subequivalve,  inequilateral,  the 
anterior  end  longer,  moderately  convex;  epidermis  very  thin,  silky, 
with  an  iridescent  play  of  colors  upon  it  when  fresh;  beaks  rather  high 
and  pointed,  anterior  dorsal  margin  subarcuate,  declining  into  the 
evenly  rounded  anterior  end;  posterior  end  short,  rapidly  declining, 
subtruncate  or  obtusely  pointed,  markedly  flexed  to  the  right;  surface 
near  the  beaks  nearly  smooth,  toward  the  margin  finely  concentrically 
grooved,  the  grooves  becoming  more  crowded,  until  in  some  cases 
the  interspaces  resemble- minute  close-set  threads;  there  are  also  fine, 
almost  microscopic,  radial  striae  and  the  usual  obtuse  ridge  at  the  pos- 
terior angle;  hinge  nonnal,  adjacent  lateral  strong;  pallial  sinus  long, 
not  precisely  similar  in  both  valves,  but  reaching  the  anterior  adductor 
scar  in  neither;  the  valves,  if  the  epidermis  is  lost,  do  not  appear 
polished;  lon.  14,  alt.  8.2,  diam.  4.6  mm. 

Habitat. — Various  localities  in  Corpus  Christi  Bay,  Texas,  Singley, 
and  Charlotte  Harbor,  Florida,  in  3  or  4  feet  of  water,  over  a  sandy 
bottom,  Dall. 

From  T.  {Angulus)  tei\dla  Verrill,  which  is  perhaps  its  nearest  ally, 
it  differs  in  outline,  has  more  arcuate  dorsal  margins,  a  straighter  base, 
and  more  attenuated  posterior  end.  That  species  is  grooved  over  the 
whole  disk  and  has  the  grooving  more  shai"p  and  regular. 

Type.—'iio.  125539,  U.S.N.M. 
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MACOMA   (MACOMA)  PHENAX  new  species. 

Shell  small,  thin  and  fragile,  polished,  bluish  white,  subequilateral, 
very  feebly  flexed  behind;  beaks  very  low;  dorsal  margins  declining 
about  equally  before  and  behind  the  umbo;  anterior  end  evenly 
rounded,  posterior  end  obtusely  pointed,  base  nearly  straight;  hinge 
normal,  very  delicate,  the  teeth  minute;  pallial  sinus  long  and  low, 
subequal  in  the  two  valves,  not  reaching  the  anterior  adductor  scar. 
Lon.  14,  alt.  8,  diam.  3.5  mm. 

Types  from  an  artificial  pond  screened  from  the  sea  so  that  only 
embryos  could  enter,  occupied  for  researches  on  the  development  of 
Ostrea  virginica  by  the  late  Prof.  John  A.  Ryder,  at  Jerome  Creek, 
Chesapeake  Bay,  Virginia.  The  pond  was  made  in  February,  1884, 
and  these  shells  were  found  in  the  mud  cleaned  out  of  it  in  May,  1885, 
so  that  they  were,  though  fully  adult,  only  15  months  old,  or  less. 
Young  shells  of  the  same  species  were  collected  by  Stearns  at  the 
mouth  of  the  Hillsboro  River,  Tampa  Bay,  Florida. 

These  specimens  externally  bear  such  a  close  resemblance  to  a  some- 
what stunted  and  obtuse  TelUria  {A7igylvs)  tetiera  Say,  that,  without 
special  scrutiny,  they  were  identified  as  that  species,  and  so  remained 
more  than  fourteen  years  in  the  collection.  Desiring  to  examine  the 
hinge  of  Tdlina  tenera  one  day,  a  specimen  of  this  lot  was  selected, 
when,  to  my  surprise  I  found  the  hinge  to  be  th?,t  of  Maconia.  A  care- 
ful examination  of  all  the  specimens  labeled  TeUina  tenera  was  then 
made  and  another  lot  of  half -grown  shells  from  Florida  were  found 
to  be  conspecific.  There  is  no  sculpture  except  inconspicuous  and 
somewhat  irregular  lines  of  growth,  and  the  exterior  differs  from 
Telliiia  tenera  chiefly  in  the  more  obtuse  beaks  and  posterior  end  and 
less  marked  flexure  of  the  valves. 

Type.—^o.  61719,  U.S.N.M. 

MACOMA  (MACOMA)  MITCHBLLI  Dall. 

(Platell,  figs.  4,  5.) 
Macoma  mitchelli  Dall,  Nautilus,  IX,  July,  1895,  p.  33. 
An  illustration  is  now  provided  of  this  hitherto  unfigured  species. 

MACOMA  (PSAMMACOMA)   EXTENUATA  new  species. 

(Plate  II,  fig.  7.) 

Shell  small,  thin,  white,  with  a  yellowish  flush  on  the  disk  near  the 
umbones;  elongated,  the  anterior  end  slightly  longer,  rounded,  poste- 
rior end  more  attenuated,  flexuous,  bluntly  pointed;  surface  nearly 
smooth,  not  polished,  sculptured  only  with  more  or  less  obvious  incre- 
mental lines;  hinge  delicate,  interior  whitish,  the  pallial  sinus  long, 
but  not  reaching  the  anterior  adductor  scar,  largely  confluent  below. 
Lon.  14,  alt.  6.75,  diam.  2.5  mm. 

Digitized  by  VjOOQ IC 


K0.1210.      SYNOPSIS  OF  NORTH  AMERICAN  TELLINIDM-DALL.         315 

Type.—iio.  94012,  U.S.N.M.;  dredged  by  the  U.  S.  Fish  Commis- 
sion between  the  delta  of  the  Mississippi  and  Cedar  Keys,  Florida,  in 
32  fathoms,  sand,  at  station  2387. 

Quite  distinct  from  any  species  of  our  coasts  so  far  known,  but 
closely  resembling  the  young  of  a  larger  valve  hereafter  described 
from  Panama  Bay. 

MACOMA  (CYDIPPINA)  LIMULA  Dall. 

(Plate  II,  fig.  1.) 

yiacoma  IxmuLa  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  60,  1889  (name  only);  Nau- 
tilus, IX,  July,  1895,  p.  32. 

This  species,  which  has  not  been  figured,  is  now  illustmted.  It  can 
always  be  recognized  by  its  curiously  sagrinate  surface. 

MACOMA   (PSAMMACOMA)   TAGELIFORMIS  new  species. 

Shell  thin,  white,  elongate,  longer  and  rounded  in  front,  shorter  and 
rounded-truncate  behind,  moderately  convex;  surface  sculptured  only 
with  rather  rude  incremental  lines  and  faint  radial  striations;  valves 
unequal,  the  left  valve  more  convex,  but  the  rostrum  is  not  percepti- 
bly flexed;  teeth  small,  hinge  normal,  pallial  sinus  gibbous,  about  half 
confluent  below,  not  quite  similar  in  both  valves,  extending  in  front  of 
the  middle  of  the  shell.     Lon.  45,  alt.  26,  diam.  11  mm. 

Type.—^o.  6086,  U.S.N.M.,  from  Cox-pus  Christi  Bay,  Texas.  This 
species  and  Mdcaina  hrevifrons  will  be  fully  illustrated  in  a  Report  on 
the  MoUusca  of  Porto  Rico,  now  in  preparation. 

PACIFIC  COAST. 
TELLINA  (MERISCA)  RECLUSA  new  species. 

(Plate  III,  fig.  2.) 

Shell  white,  solid,  moderately  convex,  subtrigonal,  strongly  flexuous; 
anterior  end  slightly  longer,  rounded;  posterior  end  keeled  dorsally, 
wedge-shaped,  twisted  to  the  right  with  a  very  short  terminal  trunca- 
tion; beaks  small,  pointed;  surface  sculptured,  with  rather  close-set, 
little  elevated,  concentric  shai-p  lamellae,  with  wider,  faintly  i*adially 
striate  interspaces;  escutcheon  deep,  narrow,  long,  bordered  by  a 
minutely  serrate  keel  on  each  valve,  lunule  small,  inconspicuous; 
hinge  strong;  pallial  sinus  high  behind,  descending  to  the  base  of  the 
adductor  scar  in  front,  wholly  confluent  below.  Lon.  18,  alt.  13, 
diam.  6  nmi. 

Types. — No.  105513,  U.S.N.M.,  from  San  Ignacio  Lagoon,  Lower 
California,  Hemphill.  Also  off  Lower  California,  in  lat.  30^  28',  by 
the  U.  S.  Fish  Commission,  at  station  3019,  in  14  fathoms.  Gulf  of 
California. 

This  species  is  notable  for  the  rasp-like  quality  of  its  surface  to  the 
touch. 
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TELLINA  (ELLIPTOTELLINA)  PACIFICA  new  species. 
(Plate  III,  fig.  9.) 

Shell  small,  oval,  yellowish  white,  or  more  or  less  painted  with  rose- 
color,  especially  a  spot  near  each  end  on  the  hinge  margin;  anterior 
end  longer,  both  ends  rounded,  and  the  valves  rather  convex;  sculp- 
ture of  fine  concentric  regular  grooves  with  wider  interepaces,  crossed 
on  the  posterior  end  by  deep  angular  radial  grooves  which  serrate  the 
the  valve  margin  and  are  separated  by  rib-like  interspaces;  these 
grooves  become  less  pronounced  anteriorly,  some  of  them  attaining  the 
anterior  third  of  the  disk;  interior  polished,  hinge  well  developed, 
pallial  sinus  longer  and  less  oblique  than  in  TeUin<!  {ElliptoteUina) 
americana,     Lon.  8,  alt.  5,  diam.  3  mm. 

Type.—Jio.  96260,  U.S.N.M.;  dredged  in  Panama  Bay,  in  18  fath- 
oms, sand,  at  station  2798,  b}^  the  U.  S.  Fish  Commission. 

This  species  differs  from  the  Atlantic  species  by  its  much  stronger 
and  more  extended  radial  sculpture,  and  apparently  also  by  its  brighter 
colors  and  longer  pallial  sinus. 

TELLINA   (PHYLLODINA)   PRISTIPHORA  new  species. 

(Plate  IV,  fig.  14.) 

Shell  compressed,  small,  the  right  valve  flatter,  nearly  equilatei*al; 
the  beaks  compressed,  acute,  low,  with  the  minute  prodissoconch  and 
the  nepionic  shell  polished  and  conspicuous;  surface  greenish  white, 
chalky,  sculptured  with  evenly  spaced  elevated  concentric  lamellae 
over  the  posterior  third  of  the  shell,  with  much  wider  faintly  striated 
interspaces;  in  the  right  valve  over  the  anterior  two-thirds  of  the  disk 
the  lamellae  are  obsolete  except  on  the  dorsal  margin,  over  the  umbonal 
fold  they  are  conspicuous,  interrupted  bj'  the  sulcus  above  it,  and 
rise  into  small  squarish  foliations  on  the  posterior  dorsal  margin;  on 
the  anterior  dorsal  margin  the  prominences  are  more  like  serrations; 
on  the  left  valve  there  are  no  lamellae  on  the  disk,  but  the  foliations 
persist  though  less  prominent;  lunule  and  escutcheon  developed 
between  the  foliated  keels,  but  veiy  narrow  and  rather  shallow;  over 
all  the  disk  translucent  subradial  venulations  are  frequent;  interior 
with  the  hinge  strongly  developed,  the  pallial  sinus  narrow,  obliquely 
ascending  and  entirely  free  from  the  pallial  line  below.  Lon.  16.5, 
alt.  9.5,  diam.  3  mm.  Another  specimen,  the  valve  figured,  reaches 
a  length  of  20  mm. 

Ti/pe.—lSlo,  108575,  U.S.N.M.;  dredged  near  La  Paz,  Lower  CaU- 
fornia,  in  26^  fathoms,  by  the  U.  S.  Fish  Commission  at  Station  2823. 

This  is  an  elegantly  sculptured  shell,  with  rather  remarkable  char- 
acters, entirely  different  from  any  other  species  on  the  coast  now 
known. 


Digitized  by  VjOOQ IC 


KO.1210.      SYNOPSIS  OF  NORTH  AMERICAN  TELLINIDJE-DALL,  317 

TELLINA    (EURYTELLINA)   LEUCOGONIA  new  species. 

(PlatelV,  fig.  5.)       , 

Shell  brilliantly  polished,  rosy  in  darker  or  lighter  concentric  zones, 
suffused  with  light  yellowish  brown,  the  dorsal  margin  and  umbones 
white;  valves  subequilateral,  compressed,  the  anterior  end  slightly 
longer;  surface  smooth  near  the  beaks,  but  in  the  adult  nearer  the 
margin,  especially  in  front,  with  a  series  of  fine,  concentric,  rather 
distant,  evenly  spaced  grooves,  which  near  the  basal  middle  of  the 
disk  are  slightly  out  of  harmony  with  the  incremental  lines;  and  on 
the  posterior  half  of  the  shell  are  obsolete;  a  faint  ridge  extends  from 
the  umbo  to  the  posterior  angle  of  the  valves;  the  space  between  this 
ridge  is  sculptured  with  concentric  striae,  the  surface  slightly  rippled 
at  equal  distances,  the  ripples  stronger  on  the  right  valve;  hinge  nor- 
mal; pallial  sinus  large,  touching  the  anterior  adductor  scar  and 
wholly  confluent  below,  the  elevated  internal  ray  strong.  Lon.  24, 
alt.  19,  diam.  6  mm. 

Type.—^o.  102182,  U.S.N.M.,  from  the  Gulf  of  California,  Stearns 
collection. 

This  handsome  shell,  under  a  magnifier  in  a  good  light,  shows 
extremely  fine  radial  strise  somewhat  irregularly  distributed. 

TELLINA  (MOERELLA)  MEROPSIS  new  species. 
(Plate  III,  fig.  1.) 

Shell  small,  white,  solid,  subequilateral,  rather  swollen,  slightly 
flexed  behind,  with  a  I'ather  bluntly  pointed  posterior  end;  surface 
finely  concentrically  closely  striate,  with  obscure  radial  striulations 
and  a  papery  periostracum,  which  sometimes  has  an  iridescent  effect 
and  is  often  dehiscent;  beaks  low  and  pointed;  interior  white,  some- 
times with  a  pale  yellow  suffusion;  hinge  normal,  the  left  anterior 
lateral  small  but  distinct;  pallial  sinus  large,  separated  from  the  ante- 
rior adductor  scar  only  by  the  feeble  slightly  elevated  ray.  Lon.  15, 
alt.  11.5,  diam.  6.4  mm. 

Types.— lAo.  123410,  U.S.N.M.,  San  Diego,  California:  Miss 
Shepard. 

This  quite  abundant  little  shell  was  confounded  with  TelUna  govldii 
Hanley,  a  West  Indian  species,  by  Cai"penter,  and  has  been  called  by 
that  name  by  most  Californian  collectors. 

It  recalls  the  TelUna  mera  emd  pro7ne7\i  rather  than  the  genuine  Tel- 
Una  govldii^  which  is  compressed  and  polished. 

TELLINA  (MOERELLA)  AMIANTA  new  species. 

(Plate  III,  fig.  12.) 

Shell  elongated,  rather  solid,  white,  the  anterior  end  produced, 
rounded,  the  posterior  shorter,  obliquely  truncate,  rather  pointed; 
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beaks  low,  surface  sculptured  with  close  concentric  ridges,  thread-like 
in  front  and  over  most  of  the  disk,  but  behind  and  on  the  posterior 
dorsal  area  becoming  sharper  and  more  lamellose;  hinge  normal,  the 
anterior  right  lateral  conspicuously  large,  a  faint  trace  of  a  posterior 
lateral  in  the  same  valve;  pallial  sinus  nearly  touching  the  anterior 
adductor  scar  and  wholly  confluent  below;  there  is  no  trace  of  an  ele- 
vated internal  ray.     Lon.  12.5,  alt.  6.2,  diam.  3.5  nmi. 

Type.—^o.  108560,  U.S.N.M. ;  dredged  in  14  fathoms,  sand,  off  Cape 
Tepoca,  Lower  California,  near  the  head  of  the  Gulf,  by  the  U.  S. 
Fish  Commission  at  station  3019. 

TELLINA  (MOBRELLA)  PAZIANA  new  species. 

(Platelll,  fig.  8.) 

Shell  small,  thin,  white,  convex,  the  anterior  end  slightly  longer, 
rounded,  the  posterior  end  bluntly  pointed;  surface  finely"  concentric- 
ally sculptured  by  the  incremental  lines,  covered  with  a  very  delicate 
dehiscent  pale  straw-colored  epidermis;  hinge  well  developed,  a  minute 
but  distinct  anterior  left  lateral  present;  interior  polished,  only  about 
half  the  lower  portion  of  the  pallial  sinus  confluent,  the  anterior  part 
not  reaching  the  adductor.     Lon.  10.2,  alt.  7,  diam.  3.5  mm. 

Type.—¥io.  108580,  U.S.N.M. ;  dredged  in  26i  fathoms,  near  La  Paz, 
Lower  California,  by  the  U.  S.  Fish  Commission,  at  station  2823. 

This  differs  from  the  young  of  Scrofnculina  viridotincta  Carj)enter, 
which  in  outline  it  resembles,  by  being  less  polished,  more  inflated,  and 
without  the  deep-set  resilium. 

TELLINA  (ANGULUS)    MACNEILI I  new  species. 

(Plate  III,  fig.  7.) 

Shell  small,  solid,  inequilateral,  the  anterior  end  longer,  rounded, 
the  posterior  end  quite  short,  depressed,  bluntly  pointed;  color  deep 
rosy,  slightly  zoned,  and  paler  toward  the  basal  margin;  surface 
closely,  sharply  concentrically  striated,  the  posterior  dorsal  area 
feebly  imbricate,  with  a  little  obscure  radial  striulation;  valves  moder- 
ately full,  flattish  toward  the  middle  of  the  disk;  hinge  strong,  normal; 
internal  ray  obscure;  pallial  sinus  long,  nearly  reaching  the 'anterior 
adductor  scar,  wholly  confluent  below.  Lon.  12.5,  alt.  7.6,  diam. 
3.5  mm. 

Types. — No.  120660,  U.S.N.M.,  obtained  at  Gua^inas,  Mexico,  by 
W.  H.  Dall. 

The  species  is  named  in  honor  of  a  good  collector,  to  whose  efforts 
we  are  indebted  for  a  number  of  additions  to  the  moUusk  fauna  of 
Central  America  and  West  Mexico. 
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TELLINA  (ANGULUS)  SUFFUSA  new  species. 

(Plate  III,  fig.  10.) 

Shell  cuneate,  very  thin,  convex,  blunt  in  front,  pointed  behind, 
the  posterior  end  slightly  longer,  pinkish,  yellowish,  or  translucent 
white  in  color;  surface  rather  strongly,  closely,  and  irregularly  con- 
centrically striate,  with  an  unusually  large  and  wide  lunular  impres- 
sion, but  no  escutcheon  to  speak  of;  hinge  normal,  delicate;  interior 
polished;  the  pallial  sinus  high,  well  separated  from  the  anterior 
adductor,  though  there  seems  to  be  no  trace  of  a  ray  in  the  specimens 
examined.     Lon.  13.5,  alt.  9.2,  diam.  4.7  mm. 

T^pe. — No.  105512,  U.S.N.M.,  collected  at  San  Ignacio  Lagoon, 
Lower  California,  by  Henry  Hemphill. 

This  little  species  is  quite  characteristic;  the  unusually  large  lunule 
and  shorter  anterior  end  are  especially  notable. 

TELLINA   (ANGUjLUS)  CERROSIANA  new  species. 
(Plate  III,  fig.  11.) 

Shell  minute,  compressed,  greenish  white,  the  anterior  end  longer, 
the  surface  sharply  concentrically  sculptured  with  low,  thread-like 
lamellae  less  close  over  the  posterior  dorsal  area;  left  valve  with  a 
rather  marked  sulcus  extending  from  the  beak  to  the  posterior  angle; 
hinge  normal,  strong  for  the  size  of  the  shell;  pallial  sinus  elongated, 
confluent  below,  nearly  reaching  the  adductor.  Lon.  5.2,  alt.  3.2, 
diam.  1.5  mm. 

Types. — No.  151957,  U.S.N.M.,  dredged  off  Cerros  Island,  Lower 
California,  in  9-10  fathoms,  by  the  U.  S.  Fish  Commission. 

These  little  shells  may  not  be  adult,  but  if  so  they  nevertheless  do 
not  agree  with  the  young  of  any  of  the  other  species  from  this  vicinity 
so  far  obtained 

TELLINA  (ANGULUS)   PANAMENSIS  new  species. 

(Plate  III,  fig.  3.) 

Shell  small,  thin,  ivory-white,  polished,  rather  compressed,  flexuous 
behind,  the  anterior  end  much  the  longer,  produced  and  rounded,  pos- 
terior end  with  the  ligament  rather  deeply  inset,  margin  obliquely 
descending  to  a  rather  blunt  point;  surface  smooth  or  marked  only  by 
incremental  lines,  except  near  the  basal  margin,  where  there  are  a  few 
incised  lines  with  wider  interspaces,  not  quite  in  hannony  with  the 
lines  of  growth;  posterior  dorsal  area  minutely  concentrically  rippled; 
hinge  normal,  delicate;  pallial  sinus  large,  not  reaching  the  adductor, 
mostly  confluent  below;  the  elevated  ray  absent  or  obsolete.  Lon.  9, 
alt.  5.25,  diam.  2.5  mm. 
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Types. — No.  108557,  U.S.N.M.,  dredged  in  30  fathoms  in  Panama 
Bay  by  the  U.  S.  Fish  Commission,  at  station  2799. 

A  simple  little  species,  but  one  which  can  hardly  be  united  with  any 
other  known  from  the  vicinity.  Fresh  specimens  exhibit  on  the 
surface  a  loveh"  iridescent  glow. 

TELLINA  (ANGULUS)  RECURVA  new  species. 

(Plate  III,  fig.  4.) 

Shell  translucent  white,  brilliantly  polished,  rather  compressed, 
with  very  low  beaks,  the  anterior  side  longer,  produced  and  evenly 
rounded,  the  posterior  side  with  the  site  of  the  ligament  excavated, 
the  posterior  end  rounded  and  slightly  recurved;  surface  with  faint, 
concentric,  chiefly  incremental  sculpture,  anterior  end  with  a  marked 
gape;  hinge  feeble,  lateral  tooth  very  small;  pallial  sinus  short,  sub- 
triangular,  confluent  below.     Lon.  12,  alt.  7.5,  diam.  2.75  mm. 

Types.— ^o.  108559,  U.  S.  N.  M.,  dredged  near  the  head  of  the  Gulf 
of  California  in  24  fathoms  mud,  off  Point  San  Fermin,  by  the  U.  S. 
Fish  Commission,  at  station  3034. 

The  peculiar  form  of  this  shell  distinguishes  it  from  any  other  on 
the  coast.  It  is  most  like  a  young  Maayina  yoldiformis^  but  more 
blunt  behind,  and  with  a  different  hinge.  The  delicate  anterior  right 
lateral  is  frequently  broken  off  in  separated  valves. 

TELLINA  (ANGULUS)   CARPENTERI,  new  name. 

Angulus  variegaius  Carpenter,  Ann.  Mag.  Nat.  Eist.,  3d  Ser.,  XIV,  Dec.  1864,  p.  5;  not 
Tellina  variegata  Gmelin,  Syst.  Natune,  1792,  p.  3237. 

Gmelin's  species  is  also  an  AnguluSj  and  therefore  the  Californian 
form  requires  a  new  name.  The  elevated  internal  ra}^  is  absent  or 
obsolete. 

TELLINA  (OUDARDIA)  BUTTONI  new  name. 
(Plate  IV,  figs.  12, 13.) 

Angiilm  modestus  ?  var.  obtums  Carpenter,  Suppl.  Report  Brit.  Assoc,  for  1863,  p.  639, 
1864;  Smithsonian  Miscell.  Coll.  No.  252, 1872,  p.  125;  Proc.  Acad.  Nut.  Sci.  Phila., 
1865,  p.  56,  not  Tellina  obtusa  J.  Sowekby,  Min.  Conch.,  II.  pi.  179, 1818,  nor  T 
obtusa  G.  B.  Sowerbv,  Conch.  Iconit-a,  1868. 

Angulua  modestus  of  the  majority  of  Californian  collectors. 

Shell  elongated,  subequilateral,  compressed,  polished,  white,  rounded 
before,  slightly  shorter  and  pointed  behind,  with  a  slight  flexuosity; 
surface  fineh?^  concentrically  grooved,  with  wider  interspaces,  the 
sculpture  stronger  on  the  right  valve  and  anteriorly;  beaks  low,  in- 
conspicuous; interior  polished,  white,  with  a  well-marked  thickened 
ray  behind  the  anterior  adductor  scar;  pallial  sinus  reaching  the  ray, 
confluent  below.     Lon.  16,  alt.  9.5,  diam.  3.5  mm. 

Types.— l^o.  42865a,  U.S.N.M.,  from  the  island  of  Guadalupe,  ofT 
Lower  California, 
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This  species  is  much  more  acute  behind  than  Tdlina  ( Ovdardia)  com- 
pressa  Brocchi,  of  the  Mediterranean,  and  has  not  the  oblique  sculp- 
ture on  the  disk  of  that  species. 

The  species  named  Angulm  modeatus  by  Carpenter,  as  represented 
by  the  type  specimen  from  Puget  Sound,  is  quite  distinct  from  the 
form  subsequently  named  by  him  variety  obtusuB^  from  southern  Cali- 
fornia. The  name  (Musv^  being  preoccupied  for  a  species  of  Tdlina^ 
I  propose  the  above  specific  name  in  honor  of  Mr,  Fred.  L.  Button,  of 
Oakland,  California,  an  enthusiastic  student  of  Californian  shells.  It 
belongs  to  the  section  Ovdardia  of  Monterosato,  characterized  by 
having  the  elevated  ray  sharply  defined,  but  is  almost  exactly  inter- 
mediate between  the  more  coumion  forms  of  Anguhis  like  A,  tener 
Say  and  the  typical  species  of  Oudardia^  which  approaches  Sotssula 
by  its  oblique  external  grooving. 

TBLLINA  (PBRONIDIA)  SANTAROSA  new  species. 
(Plate  III,  fig.  6;  plate  IV,  figs.  1, 2.) 

Shell  white,  frequently  with  pale  brownish  concentric  zonulation, 
and  subtranslucent  radial  venulations;  valves  rather  thin,  compressed, 
hardly  flexuous  behind,  beaks  low,  and  nearly  central;  surface  pol- 
ished, concentrically  evenly  grooved  with  wider  flat  interspaces 
especially  on  the  anterior  half  of  the  disk;  on  the  posterior  fourth  of 
the  right  valve  the  interspaces  are  narrowed  and  elevated  showing  a 
tendency  to  become  lamellose;  if  an  imaginary  line  be  drawn  from 
the  beak  to  the  basal  margin,  in  front  of  that  line  in  the  adult  the 
concentric  sculpture  seems  to  fail  suddenly,  leaving  an  obscurely  tri- 
angu^iir  area  almost  without  sculpture;  on  the  left  valve  the  sculpture 
is  not  interrupted  but  appears  feebler  over  the  whole  disk  than  in  the 
right  valve;  hinge  with  the  laterals  obsolete,  posterior  radial  callus 
not  differentiated  into  a  ray,  pallial  sinus  low,  short,  mostly  coalescent 
below.  Lon.  51.6,  alt.  24.5,  diam.  6  mm.  The  dimensions  of  a 
similar  valve  of  TelUna  hodegensis  Hinds  are:  Lon.  52,  alt.  24,  diam. 
9.5  mm.;  the  beaks  in  the  former  are  20  mm.  in  front  of  the  posterior 
end  of  the  shell,  while  in  the  latter  the  distance  is  23  mm. 

Type.—^o.  60212,  U.S.N.M.,  collected  at  Santa  Rosa  Island,  of  the 
Santa  Barbara  group,  California,  by  Stephen  Bowers. 

This  shell  is  perhaps  a  southern  race  of  Tellina  hodegoisla^  or  may 
prove  to  be  a  distinct  species  with  more  material.  It  is  confined  to 
the  region  about  the  islands  and  San  Pedro;  the  northernmost  specimen 
is  from  Santa  Barbara,  on  the  mainland.  But  we  have  typical  speci- 
mens of  TelUna  hodegensis  from  as  far  south  as  San  Diego.  Tellina 
santaroscB  seems  to  differ  by  its  thinner,  flatter,  and  more  compressed 
shelU  by  details  of  sculpture,  the  form  of  the  pallial  sinus,  and  by 
being  more  equilateral. 

Proc.  N.  M.  vol.  xxiii 21 
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TELLINA  (PERONIDIA)  LUTEA  Gray. 

(Plate  IV,  figs.  15,  16.) 

Tellina  ItUea  Gray,  in  Wood's  Index   Testaceologicus,  Supplement,  pi.  1,  ^g.  3c, 

1828;  not  of  Krause. 
Teaina.  g^dldfordix  Gray,  in  Griffith's  Cuvier,  XII,  pi.  19,  fig.  2,  1834. 
Tellina  altemidentata  Broderip  and  Sowerby,  Zool.  Joum.,  IV,  p.  363;  Sowkrby, 

Zoology  of  the  voyage  of  the  Blossom,  Capt.  Beechey,  1839,  p.  153,  pi.  44,  fig.  5. 
f  Tellina  venulosa  Schrenck,   Bull,  de  I'Acad.  Imp.  dee  Sci.,  1861,  p.  411;  Amurl. 

Moll.,  1867,  p.  556,  pi.  xxii,  figs.  2-5. 

It  seemed  desirable  that  a  good  figure  of  this  fine  shell  should  be 
available,  so  one  has  been  included.  The  specimen  figured  is  No. 
122562,  U.S.N.M.,  collected  at  Bering  Island  by  Governor  Grebnitzki. 

MACOMA  KRAUSBI  new  species. 
(Plate  IV,  fig.  8.) 

Tellina  ItUea  A.  Krause,  Archiv  fiir  Naturgeschichte,  1885,  p.  37;  not  of  Gray. 

Specimens  obtained  by  Dr.  Krause  in  the  vicinity  of  Bering  Strait, 
and  donated  by  him  to  the  U.  S.  National  Museum,  were  supposed  to  be 
young  specimens  of  Tellina  lutea  Gray.  They  prove,  however,  on 
careful  examination,  to  belong  to  an  undescribed  species  of  Macoma^ 
which  is  represented  in  the  U.  S.  National  Museum  from  many  locali- 
ties in  Bering  Sea  and  the  Arctic  Ocean,  including  specimens  fi*om 
both  Greenland  and  Spitsbergen  as  well  as  the  Alaskan  waters. 

Shell  of  a  nearly  egg-oval  outline,  with  very  low  beaks,  situated  at 
the  posterior  third;  valves  not  flattened  but  only  slightly  convex, 
marked  with  faint  incremental  sculpture  and  covered  with  an  olive 
green,  usually  polished  periostracum;  there  is  hardly  any  posterior 
flexure  and  no  rostration;  hinge  normal,  very  delicate;  pallial  sinus 
small  rather  low  and  reaching  only  about  three-fifths  of  the  distance 
from  the  posterior  end  of  the  shell  forward:  mostly  confluent  below. 
Lon.  23.5,  alt.  14.5,  diam.  5.7  mm. 

7y;>^.— No.  108606,  U.S.N.M.,  collected  in  the  Arctic  Ocean  north 
of  Bering  Strait  by  Capt.  E.  E.  Smith,  off  Icy  Cape  in  7  to  15  fathoms. 

The  species  has  much  the  general  appearance  of  YoLdia  ntyal'm^ 
though  nearly  of  the  color  of  Yoldm  Umatula.  It  differs  from  Maanna 
carlottensi^i  Whiteaves  in  not  being  flattened,  in  its  rounded  posterior 
end,  and  different  color.  When  once  recognized  it  is  easily  picked 
out  from  the  related  species.  The  Greenland  and  Spitsbergen  speci- 
mens were  referred  to  Mdcmria  inflata  by  Jeffreys,  but  that  species  is 
proportionately  ip^  :h  more  inflated,  more  arcuate  and  flexuous,  and 
never  reaches  so  large  a  size.  It  is  named  in  honor  of  Dr.  Arthur 
Krause,  who  worked  up  the  moUusks  of  his  expedition  to  Alaska. 
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MACOMA  SITKANA  new  species. 
(Plate  IV,  figs.  6, 7.) 

Shell  thin,  calcareous,  elongate,  nearly  equilateml,  white,  with  a 
dull  papyraceous,  grayish  olive  periostracum;  surface  marked  only  by 
lines  of  growth,  which  are  stronger  posteriorly;  anterior  end  larger 
and  pretty  evenly  rounded,  posterior  end  attenuated,  rather  squarely 
truncate,  flexuous,  and  moderately  gaping;  hinge  delicate,  normal; 
pallial  sinus  discrepant  in  the  two  valves,  in  the  right  valve  shorter 
and  higher  and  about  half  confluent  below,  in  the  left  longer,  nearly 
reaching  the  adductor  scars  and  almost  entirely  confluent  with  the  pal- 
lia! line  below.     Lon.  41,  alt.  26,  diam.  10  mm. 

Type.—^o.  108656,  U.S.N.M.,  dredged  at  Sitka  Harbor,  Alaska,  in 
15  fathoms,  by  W.  H.  Dall. 

This  species  is  nearest  Macoma  calcarea  Gmelin,  which  is  less  slender, 
larger,  heavier,  and  more  inequilateral,  the  outline  of  the  pallial  sinus 
in  the  left  valve  is  more  gibbous  and  less  confluent  below,  and  the 
beaks  much  more  conspicuous. 

MACOMA  LEPTONOIDBA  Dall. 
(Plate  IV,  figs.  4,9.) 
Macoma  leptmwidea  Dall,  Nautilus,  IX,  July,  1S95,  p.  33. 

Type  specimen, — No.  125532,  U.S.N.M.,  from  Matagorda  Bay, 
Texas;  Lloyd.  Figured  specimen  No.  108579,  U.S.N.M.,  dredged 
in  332  fathoms  green  mud,  Santa  Barbara  Channel,  California,  by  the 
U.  S.  Fish  Commission,  at  station  2903;  and  also  found  at  station 
2904r,  near  by,  in  314  fathoms,  the  bottom  temperature  being  44^  F. 

The  occurrence  of  this  species  in  two  such  different  localities  is  diffi- 
cult to  explain;  the  facts,  however,  seem  beyond  question,  and  the 
si>ecimens  show  no  differences  whatever.  Several  years  intervened 
between  the  receipt  of  the  Texas  specimen  and  that  of  the  bottle  of 
dredgings  from  California,  so  that  there  seems  no  opportunity  for  a 
confusion  of  labels.  As  the  species  has  not  hitherto  been  figured,  illus- 
trations of  it  are  now  furnished. 

MACOMA  ALASKANA  new  species. 

(Platelll,  fig.  5.) 

Shell  small,  very  inequilateral,  moderately  inflated,  white,  with  a 
polished  pale-greenish  periostracum;  beaks  low  *n\t  acute,  two-fifths 
of  the  whole  length  of  the  shell  from  the  posterior  end;  anterior  end 
produced,  evenly  rounded,  posterior  end  descending  rapidly  to  a  rather 
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blunt  point;  surface  sculptured  only  with  faint  incremental  lines; 
hinp;e  normal,  strong  for  the  size  of  the  shell;  pallial  sinus  discrepant, 
in  the  right  valve  small,  gibbous,  short,  about  two-thirds  confluent 
below;  in  the  left  valve  large,  reaching  nearly  to  the  anterior  adductor 
scar,  and  three-fourths  confluent  below.     Lon.  14,  alt.  9,  diam.  4  mm. 

Types.— ^o.  108652,  U.S.N.M.,  dredged  at  Lituya  Bay,  Alaska, 
in  8  fathoms,  sand,  by  W.  H.  Dall,  at  station  1126.  The  species  was 
also  obtained  in  12  fathoms,  mud,  in  Sitka  Harbor,  at  station  1109. 

This  little  shell  looks  externally  like  an  Angxdits^  but  internally  has 
the  characters  of  Macoma.  It  is  not  closely  related  to  any  of  the  other 
Macomas  of  the  coast. 

MACOMA  (INDENTATA  Carpenter,  var.?)  TENUIROSTRIS  DaU. 

Macoma  indentata  Carpenter,  Proc.  Cala.  Acad.  Nat.  Sci.,  Ill,  1866,  p.  119  {ex  parte) . 

The  species  cited  was  founded  upon  two  lots  of  specimens,  both  from 
San  Pedro,  California,  one  young  (Palmer)  and  fresh,  the  other  (Cooper) 
dead,  more  or  less  worn  valves.  Dr.  Carpenter  remarks  that  it  "dif- 
fers from  M.  umb&nella  Lamarck  in  its  secta-like  post-ligamental  wing. 
This  being  rubbed  off  in  the  large  dead  valves,  the  shell  [in  them]  has 
the  aspect  of  a  very  distinct  species."  An  examination  of  the  mate- 
rial in  the  collection  of  the  U.  S.  National  Musemii  shows  that  the 
difference  above  alluded  to  by  Dr.  Carpenter  does  not  rest  alone  on  the 
absence  of  the  post-ligamental  wing.  The  typical  hidentata  is  a 
shorter,  smaller,  flatter,  and  nmch  less  rostrate  shell,  l)esides  being 
more  inequivalve.  For  the  rostrate  form,  pending  the  acquisition  of 
more  and  fresh  material,  I  would  propose  the  varietal  name  of  tenui- 
7'OHtrui.  It  measures:  lon.  55,  alt.  33,  and  diam.  16  mm.  The  nearest 
specimen  of  the  typical  form  measures  respectively  44,  31,  and  12  mm. 
The  beaks  are  25  mm.  behind  the  anterior  end  and  in  femdrmtris  33 
mm.  behind  it.  The  left  valve  is  notably  flatter  than  the  other  in  the 
type,  while  in  the  only  pair  we  have  of  the  variety  the  valves,  though 
flexuous,  hardly  differ  in  degree  of  convexity. 

MACOMA  (PSAMMACOMA)   PANAMENSIS  new  species? 

(Plate  IV,  fig.  3.) 

ShelJ  elongated,  slender,  thin,  inequilateral,  moderately  convex, 
whitish;  surface  finely  concentrically  striated  with  (especially  toward 
the  basal  margin)  numerous  obscure  radial  striulations;  beaks  rather 
low,  anterior  end  longer,  evenly  rounded,  posterior  end  produced, 
attenuated,  and subrostrate;  periostracum delicate,  3'ellowish,  dehiscent; 
hinge  normal;  pallia!  sinus  long,  but  rather  distant  (in  the  left  valve) 
from  the  adductor  scar,  about  half  confluent  below,  the  interior  of  the 
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valve  near  the  margins  with  obscure  striations.  Lon.  32,  alt.  14^ 
diam.  6.5  mm. 

Type,— Ho.  96252,  U.S.N.M.,  dredged  in  33  fathoms,  sand,  in 
Panama  Bay,  at  station  2795,  by  the  U.  S.  Fish  Commission. 

Only  a  left  valve  of  this  species  was  obtained,  which  bears  a  notable 
resemblance  to  Macoma  extemmta  Dall,  from  the  Gulf  of  Mexico.  In 
that  species,  besides  the  diiaference  of  size  the  pallial  sinus  seems  to 
approach  proportionally  nearer  the  adductor  and  to  be  more  exten- 
sively confluent  below.  More  material  is  necessary  to  determine  the 
relations  of  the  Atlantic  and  Pacific  shells. 

Supplementary  note. — The  details  of  many  matters  which  are  briefly 
summarized  in  this  paper  may  be  found  in  full  in  Trans.  Wagner 
Institute  of  Science,  Volume  III,  No.  6. 

EXPLANATION  OF  THE  PLATES. 
Plate  II. 

Fig.  1.  Macoma  Irmtda  Dall,  North  Carolina;  lon.  13  mm.;  see  p.  315. 

2.  Tellina  iheringi  Dall,  La  Plata;  lon.  27.5  mm.;  see  p.  311. 

3.  Tellina  georgiana  Dall,  Georgia;  lon.  32  mm.;  see  p.  310. 

4.  Macoma  mitchelli  Dall,  Texas;  lon.  15  mm.;  see  p.  314. 

5.  The  same  Dall;  dorsal  view. 

6.  Tellina  {Angulus)  flagellum  DaWy  West  Indies;  lon.  9.5  mm.;  seep.  312. 

7.  Macoma  (Pmrnmacomci)  extenuata  Dall,  Gulf  of  Mexico;  lon.  14.5  mm.;  see 

p.  314. 

8.  Tellina  (EUiptotellind)  americana  Dall,  North  Carolina;  lon.  6.5  mm. ;  see  p.  311. 

9.  Tellina  (Angulus)  coloraia  Dall,  West  Indies;  lon.  13.5  mm.;  see  p.  313. 

10.  Tellina  {Meri^ca)  crygtaHiiia  Wood,  South  Carolina;  lon.  23  mm.;  see  p.  311. 

11.  Tellina  (AngiUus)  protneraDMy  Bermuda;  lon.  18.5mm.;  seep. 312. 

Plate  III. 

Ft<;.  1.  Tellina  {Moerella)  meropMs  TMlj  CaM(om\&;  lon.  16  mm.;  seep.  317. 

2.  Tellina  (Merisca)  rectum  Dall,  Gulf  of  California;  lon.  20  mm.;  st^  p.  315. 

3.  Tellina  {Anguhts)  panamensis  Dall, Panama;  lon.  9.5  mm.;  see  p.  319. 

4.  Tellina  (Angulus)  recurva  Dall,  Gulf  of  California;  lon.  12  mm. ;  see  p.  320. 

5.  Macoma  alaskana  Dall,  Lituya  Bay,  Alaska;  lon.  15  mm. ;  see  p.  323. 

6.  Tellina  {Peronidia)  «an/aro«««  Dall,  young  shell;  lon.  15  mm.;  seep.  321. 

7.  Tellina  (Angulus)  macndlii  Dall,  Guaymas;  lon.  13  mm. ;  see  p.  318. 
n.  Tellina  (Moerella)  paziana  Dall,  La  Paz;  lon.  9  mm.;  see  p.  318. 

9.   Tellina  ( Elliptotellina)  padfica  Dall,  Panama;  lon.  8  mm.;  see  p.  316. 

10.  Tellina  (Angulus)  suffusa  Dall,  Lower  California;  lon.  13.5  mm.;  see  p.  319. 

11.  Tellina  (Angulus)  ccrrosiana  Dall,  Cerros  Island,  Lower  California;  lon.  7  mm. ; 

see  p.  319. 

12.  Tellina  (Moerellxi)  amian/a  Dall,  Gulf  of  California;  lon.  13.5  mm.;  see  p.  317. 

Plate  IV. 

Fig.  1.   Tdlina  (Peronidia)  santarosw  Dall,  Santa  Barbara,  California;  lon.  52  mm.; 
eee  p.  321. 

2.  The  same,  interior  view. 

3.  Macoma  (Psammacoma)  panamensis  Dall,  Panama;  lon.  31.5  mm.;  see  p.  324. 

4.  Macoma  leptovwidea  Dall,  Santa  Barbara  Channel,  California;  lon.  21  mm. ;  see 
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5.  Tellina  {EuryteUina)  leucogonia  Dall,  Gulf  of  California;   Ion.  34  mm.;  nee 

p.  317. 

6.  Macoma  sUkana  Dall,  interior  view,  Sitka,  Alaska;  Ion.  42  mm. ;  see  p.  323. 

7.  The  same,  external  view. 

8.  Macoma  krausei  Dall,  Icy  Cape,  Arctic  Ocean;  Ion.  23  mm. ;  see  p.  322. 

9.  Macoma  leptonoidea  Dall,  dorsal  view;  Ion.  21  mm. ;  see  p.  323. 

10.  Tellina  icbs  Dall,  young  shell,  Catalina  Island,  California;  Ion.  20  mm. ;  see 

p.  301. 

11.  The  same,  interior  view. 

12.  Tellina  ( Oudardia)  buttoni  Dall,  interior,  showing  rib;  California;  Ion.  16  mm.; 

see  p.  320. 

13.  The  same,  external  view. 

14.  Tellina  {Phyllodina)  pmtipJwra  Dall,  Lower  California;  Ion.  20  mm. ;  see  p.  316. 

15.  Tellina  (Peronidia)  lulea  Gray,  Bering  iSea;  Ion. 60  mm.;  see  p.  322. 

16.  The  same,  view  of  the  interior  of  the  left  valve. 
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THE  PELVIC  GIRDLE  OF  ZEUGLODON,  BASILOSAURUS 
CETOIDES  (OWEN),^  WITH  NOTES  ON  OTHER  PORTIONS 
OF  THE  SKELETON. 


By  Frederic  A.  Lucas, 

Curator,  Division  of  Comparative  Anatomy. 


Notwithstanding  the  length  of  time  that  the  Zeuglodon  has  been 
known  and  the  comparative  abundance,  though  usually  in  a  more  or 
less  fragmentary  condition,  of  its  vertebrae  and  ribs  in  many  parts  of 
the  Gulf  States,  portions  of  its  structure  have  remained  somewhat 
problematical.  This  is  particularly  true  of  its  limbs,  and  it  has  been 
an  open  question  whether  or  not  even  vestigal  hind  limbs  were  present. 

The  fact  that  Zeuglodon  bones  are  found  in  comparatively  soft. 
■superficial  deposits  that  have  been  deeply  gullied  by  the  action  of 
water,  to  the  consequent  loss  of  the  smaller  bones,  is  largely  respon- 
sible for  this  lack  of  information,  though  it  may  also  be  noted  that 
little  systematic  search  has  been  made  for  Zeuglodon  bones. 

In  1894  Mr.  Charles  Schuchert,  of  the  United  States  National  Mu- 
seum, visited  Alabama  for  the  express  purpose  of  obtaining  remains 
of  Zeuglodon  and  succeeded  in  securing  parts  of  several  animals, 
including  24  consecutive  vertebrae  from  the  anterior  portion  of  one 
individual  running  from  the  atlas  to  the  third  lumbar.  This  material 
which  also  comprised  the  scapula,  humerus,  radius,  and  ulna  was 
briefly  described*  and  used  as  the  basis  for  the  restoration  shown  at 
the  Atlanta  Exposition  in  1896. 

In  1896  Mr.  Schuchert  again  visited  Alabama  and  this  time  secured 
35  consecutive  vertebrae  of  one  individual,  counting  from  the  penulti- 
mate forward,  the  small  rounded  vertebra  which  terminates  the  verte- 
bral column  of  cetacea  being  apparently  wanting. 

*  Harlan's  name  of  Bcuihsaurus  antedates  Owen's  of  Zeuglodon  and  should  there- 
ore  be  ased;  Zeuglodon  remains  a  good  popular  name  and  is  thus  employed  in  this 
paper. 

"The  American  Naturalist,  August,  1895,  pp.  745-746. 
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Mr.  Schuchert  has  kindly  prepared  the  following  brief  account  of 
his  two  visits  to  Alabama,  which  shows  the  conditions  under  which 
remains  of  Zeuglodon  occur: 

The  wonderful  stories  as  to  the  abundance  of  BasUomurus  (=  Zeuglodon)  bones  in 
the  Gulf  States,  particularly  in  the  region  of  Clarke  County,  Alabama,  and  the  com- 
plete absence  of  specimens  in  the  United  States  National  Museum  led  the  writer  to 
investigate  their  occurrence.  In  this  he  received  the  hearty  support  of  the  late  Dr. 
G.  Brown  Goode  and  Dr.  George  P.  Merrill.  The  first  trip  was  made  in  November, 
1894,  and  the  second  in  October  and  November,  1896.  Large  portions  of  three  skele- 
tons were  secured  w^hich,  together,  gave  a  nearly  complete  understanding  of  the 
osseous  structure  of  Bamlosaurvji.  In  addition  other  bones  and  invertebrate  fossils 
were  secured  which  will  be  mentioned  beyond. 

In  the  pioneer  days  of  southern  Alabama  settlers  found  most  of  the  territory  w^ooded, 
but  here  and  there  were  found  small  treeless  areas  which  they  called  **  prairies.*' 
These  prairies  in  Choctaw  County,  Alabama,  are  unlike  those  of  Illinois  in  that  they 
are  always  situated  on  more  or  less  gullied  land;  in  fact  are  miniature  ''  bad  lands.*' 
They  are  usually  a  few  acres  in  extent,  but  in  the  region  of  Cocoa  and  between  Isney 
and  Fail  are  several  miles  in  length.  These  open  places  were  the  first  to  l)e  culti- 
vated, and  being  of  a  marly  nature  were  easily  tilled  and  more  easily  gullied  by  the 
rains.  Many  of  these  spots  are  now  ** worn-out"  plantations  with  no  particular 
value  other  than  grazing  land. 

The  collector  of  Basilosaurus  remains  remembering  the  statement  as  to  the  abun- 
dance of  these  bones  described  in  text-books  and  elsewhere,  that  stone  walls  are  built 
of  them,  will  be  surprised  to  find  their  abundance  for  economic  purposes  restricteil 
to  an  occasional  large  dorsal  vertebra  supporting  the  comer  of  a  **  com-<irib."  One 
rarely  finds  these  bones  around  the  habitations  or  fences,  but  badly  weathered  centra 
are  often  scattered  over  the  **  plantations." 

The  bones  may  occur  isolated  and  scattered,  in  which  case  the  majority  are  the 
centra  of  dorsal  or  caudal  vertel)ne,  or  more  or  less  of  a  skeleton  may  be  foimd  in 
position  and  undisturbed  or  in  a  confused  interlocking  heap.  Undoubtedly  the  then 
sea  bottom  was  not  a  soft  one  since  the  vertebrae  have  generally  undergone  consider- 
able disintegration,  and  occasionally  there  are  marks  of  teeth,  and  slight  incrustation 
by  worm  tubes  and  oysters.  Good  skulls  are  rarely  seen;  in  fat^t  but  one  is  known, 
collected  by  Dr.  Albert  Koch,  near  Fail,  and  now  in  a  German  museum.  The  uaflal 
region  is  always  ruined,  and  if  a  part  is  present  it  is  usually  the  thick  back  region. 
The  teeth  and  ear  bones  or  a  ramus  of  a  jaw  are  more  apt  to  be  present.  The  pres- 
ervation of  these  animals  in  a  normal  marine  deposit  may  be  accounted  for  in  the 
complete  absence  of  regular  Echinoids  which  as  scavengers  are  known  to  grind  with 
their  jaws  the  Iwnes  for  food. 

Associated  with  BamlosauTus  and  about  as  common  is  the  little  cetacean  Donuloji, 
occasionally  vertebrie  of  a  large  aquatic  snake  {Pterogphenuu*  schurherti  Lucas),  or  the 
shell  of  the  large  frenh-water  turtle  (Hadrianus  arhucJierti  Hay) .  Vertebrae  of  fishes 
of  thret*  species  and  an  occasional  spine  or  shark's  tooth  are  also  met  with.  But  the 
most  abundant  fossil  in  the  region  of  Cocoa  are  an  irregular  echinoid  {HemiaMtr)^ 
Terebratylinaj  and  Ostreafalco  Dall.  These  are  the  guiding  fossils  to  the  upper  limit 
of  the  "Zeuglodon  bed,"  and  but  a  single  find  of  bones  was  made  immediately  above 
this  zone.  The  lower  limit  of  the  "Zeuglodon  bed"  is  marked  by  a  great  abundance 
of  Pecten  perplanus  Morton. 

The  "Zeuglodon  bed"  in  the  region  examined  has  a  very  limited  thickneas  (never 
exceeding  10  feet  and  generally  is  restricted  to  about  5  feet),  but  apparently  is  of 
great  geographical  extent,  since  Bcunlosaunis  bones  are  reported  from  Florida  to 
Arkansas.  In  Choctaw  County  the  wtrata  are  huff  to  whitish  marl,  with  some  green 
glauconitic  sand.     Around  the  bones  the  marl  is  often  indurated  and  hardened  so 
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that  they  have  to  be  chiseled  out.  While  the  associated  invertebrate  fossils  are 
numerous,  but  few  others  than  those  mentioned  can  be  gathered,  due  to  the  incoher- 
ent, chalky  nature  of  the  test  or  its  complete  removal  by  water. 

The  following  generalized  section  shows  the  horizon  in  Choctaw  County,  Ala.,  for 
B<mloaaurtL8, 

Generalized  section  of  the  Zeuglodon  bed  (terminology  that  of  W.  H.  DaU.) 

Oligocene  Vicksburgian  (Red  Bluff  formation): 

Iron-stained,  reddish  marl,  with  a  hardened  band  about  3  feet  thick  near  the  cen- 
ter.    The  characteristic  fossils  are  OiArea  rlchtfmrgenmsy  Spondylus  dumogus, 
and  Peden  cocoanus.     About  10  feet  seen. 
Eocene  Jacksonian  (25euglodon  beds): 

Soft  yellowish- white  marl  abounding  in  small  lime  concretions  and  foraminifera. 
But  one  occurrence  of  Basilosaurus  known  here.    Thickness,  about  5  feet. 

Echinoid  bed.  Invertebrates  of  a  few  species  common — Hemiasterj  Terehraiu- 
Una,  and  Oslreafalco.  The  general  horizon  for  Bamlosaurus,  Dorudon,  and 
other  vertebrates  immediately  below  the  echinoids  and  throughout  the  next 
zone.    Thickness,  2  feet. 

Soft  whitish  marl  abounding  in  Peden  perplanuSj  Ostrea  trigonalis,  and  Bryozoa; 
also  Cifprxafenestralis,  Auria  alabamemris,  and  Scaki  ranellina.  Thickness,  7 
feet. 

Other  Jacksonian  horizons  come  here,  followed  by  the  Claibornian. 

In  spite  of  the  number  of  vertebrae  present,  these  two  series  do  not 
seem  to  quite  complete  the  vertebitil  column,  which  apparently  lacks 
one  or  two  at  the  point  of  junction  of  the  two  series.  The  number  so 
far  known  is  68,  distributed  as  follows:  Cervicals  7,  dorsals  13,  lumbo- 
caudals  38. 

Associated  with  the  second  series  of  bones  were  the  two  ossa  innomi- 
nata,  one  of  which  was  found  near  the  twenty -first  veiiebra  counting 
from  the  posterior  end  of  the  series,  the  other  near  the  twenty-second, 
as  well  as  a  bone  considered  to  be  the  femur. 

As  this  skeleton  had  been  but  little  washed  about  after  deposition, 
the  chancers  or  probabilities  are  that  the  pelvis  belongs  somewhere 
near  these  vertebrae. 

Neither  of  the  bones  appears  quite  complete,  but  there  is  some  rea- 
son to  suppose  that  the  abruptly  truncated  posterior  end  of  the  left 
OS  innominatum  Ls  natuml,  and  not,  as  the  first  glance  suggests,  the 
result  of  a  fracture.  This  supposition  is  based  on  the  fact  that  the 
straight  posterior  end  is  slightly  roughened,  as  if  it  had  been,  as  in  so 
many  animals,  capped  or  tenninated  by  a  cartilaginous  epiphysis. 

The  pelvis  of  the  eared  seals,  Otariid(p,,  seems  to  throw  the  most  light 
on  the  morphology  of  the  pelvis  (just  as  the  skull  of  Eumetopias  was 
of  the  most  service  in  restoring  the  cranium),  and  by  its  aid  we  are 
able  to  say  that  ilium,  ischium,  and  pubis  are  all  present,  although  the 
ilium  is  almost  aborted  and  the  component  bones  are  fused  in  one. 

The  pectineal  process,  which  is  large,  arises  from  the  ilium,  and  not 
the  pubis,  as  is  shown  by  the  pelvis  of  a  young  fur  seal. 

The  obturator  foramen  is  large,  and  seems,  in  spite  of  the  degenerate 
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condition  of  the  pelvis,  to  have  been  traversed  by  a  large  iliac  ai-tery. 
It  is  a  curious  fact  that  in  the  eared  seals  the  artery  may  either  directly 
traverse  the  pubis  or  simply  pass  through  the  anterior  angle  of  the 
obturator  foramen,  or  it  may  be  at  first  free  and  later  on  inclosed  by 
bone.  There  is  nothing  to  determine  whether  the  pelvic  halves  were 
attached  to  the  vertebrae  or  lay  free  in  the  flesh,  as  in  the  Cetacea,  but 
this  last  supposition  seems  the  most  probable. 

The  transverse  processes  of  the  twenty-second  and  twenty-third 
vertebrae  differ  slightly  from  those  preceding  or  succeeding  them  in 
being  a  little  thicker,  rougher,  and  slightly  trihedral  at  their  free 
extremities;  but,  unfortunately  for  the  possible  deduction  that  the 
pelvis  was  directly  attached  to  either  or  both  of  these  vertebrae,  the 
roughening  occurs  on  the  superior  face  of  the  process. 

The  acetabulum  is  of  good  width  and  depth,  exceeding  in  size  that  of 
a  male  fur  seal,  Callo7'/umiSj  and  nearly  equaling  that  of  a  fully  grown 
female  sea  lion,  Ewnetopias, 

There  is  an  irregular,  roughened  depression,  as  if  for  a  ligamentum 
teres,  although  it  is  a  little  difficult  to  see  the  necessity  for  a  ligament 
in  so  degenerate  a  pelvis  as  that  under  consideration.  Moreover,  the 
round  ligament  is  absent  (according  to  Owen)  in  the  eared  and  earless 
seals,  although  both  groups  have  large  depressions  in  the  acetabulum. 

Found  near  the  nineteenth  vertebra  was  a  small,  slender  bone  sug- 
gesting a  femur,  and  so  considered.  There  is  no  articular  surface  at 
either  end,  one  extremity,  which  is  slightly  weathered,  having  been 
apparently  capped  with  cartilage,  the  other  having  lost  a  portion  while 
being  taken  away  from  the  matrix.  Found  near  the  twenty-second  ver- 
tebm,  however,  was  a  rounded  fi-agmentof  bone  of  the  proper  size  and 
shape  for  a  portion  of  the  head  of  the  femur,  and  if  the  broken  part 
of  the  supposed  femur  were  to  be  restored  after  this  fragment,  it  would 
harmonize  with  the  os,  to  which  it  is  believed  to  have  belonged. 

If  the  interpretation  placed  on  this  bone  be  correct,  it  will  be  seen 
that  a  large  third  trochanter  is  present.  This,  however,  need  not  be 
considered  sui'prising,  since,  however  distant  the  relationship  may  be 
between  Zeuglodon  and  the  seals,  it  is  a  relationship  that  seems  to  exist, 
and  Scott  and  Wortman  both  consider  the  seals  to  be  descended  from 
the  primitive  carnivores,  through  the  Creodonts,  and  these  are  char- 
acterized by  the  presence  of  a  third  trochanter  on  the  femur.  Also, 
while  it  may  seem  a  little  singular  to  find  such  a  definitely'  formed, 
though  slender,  femur  present,  if  it  and  the  pelvis  were  completely 
buried  in  the  flesh,  yet  from  the  great  bulk  of  the  tail  of  Basilomunis 
it  appears  probable  that  such  was  the  case. 

It  may  be  said  that  the  last  6  caudals  present  (the  small  terminal 
nodule  seems  to  be  lacking)  are  small,  as  if  embedded  in  a  fluke;  that 
the  tenth  caudal  from  the  end  bears  a  distinct  transverse  process,  and 
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that  the  caudals  increase  rapidly  in  length  from  the  ninth  forward,  as 
is  shown  by  the  following  measurements: 

Antero-posterior  length  of  centrum  of  fifth  vertebra,  2f  inches; 
sixth  vertebra,  3i  inches;  seventh  vertebra,  6  inches;  eighth  vertebra, 
8  inches;  ninth  vertebra,  10  inches;  twelfth  vertebra,  13  inches. 

The  length  of  the  left  os  innominatum,  allowing  5  mm.  for  the  broken 
portion,  is  24:6  mm.  from  the  anterior  end  of  the  pectineal  process  to 
the  posterior  end  of  the  ischium.     The  length  of  the  femur  is  196  mm. 

The  material  in  the  collections  of  the  United  States  National  Mu- 
seum enables  us  to  add  a  little  to  the  diagnosis  of  the  Badlosauridoe^ 
and  to  diflferentiate  the  genera  Basilosaurus  and  Dorudon.  The  family 
may  be  thus  characterized:  Dentition,  i.  J  c.  ^  pm.  }  m.  |?;  incisors 
caniniform,  lower  molariform  teeth  deeply  serrate  on  one  or  both 
edges;  premaxillaries  and  maxillaries  elongate;  cervicals  with  com- 
pi-essed  centra,  not  ankylosed,  but  so  interlocked  by  processes  as  to  be 
practically  immovable;  anterior  ribs  more  or  less  expanded  distal ly; 
scapula  with  a  slender  coracoidal  and  elongate  acromial  process,  both 
directed  forward  as  in  Cetacea;  forearm  movable  on  humerus;  meta- 
carpals and  phalanges  elongate  as  in  Otariidae;  pelvis  and  hind  limb 
vestigial;  femur  with  a  third  trochanter. 

Badlomwrus. — Molariform  teeth  serrate  on  both  edges,  save  last 
lower  molar  and  first  upper  pre-molar;  bodies  of  lumbo-caudals  much 
elongated,  with  low  neural  arch  over  center  of  centrum. 

Dorudon. — Molariform  teeth  serrate  on  posterior  edge  only;  bodies 
of  lumbo-caudals  short  with  high  neural  arch  over  anterior  part. 

In  conclusion  it  may  be  said  that  the  writer  believes  BasHosaums 
left  no  successors,  but  considers  that  like  Ilesperomis  among  birds 
this  highly  modified  form  represents  a  side  branch  of  the  ceto-phocine 
tree. 

EXPLANATION  OF  PLATES. 
Plate  V. 
Kxtemal  aspect  of  right  os  innominatum  of  BasUosaurus  cetoideSy  reduced. 

Plate  VL 
Internal  aspect  of  left  os  innominatum  of  Basilamurus  cetoides,  reduced. 

Plate  VIL 
Posterior  and  anterior  aspects  of  right  femur  of  Basilomurtis  cetoides^  reduced. 
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External  aspect  of  right  os  innominatum  of  Basilosaurus  cetoides. 

For  explanation  of  plate  see  paoe  331 . 
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Internal  aspect  of  left  os  Innominatum  of  Basilosaurus  cetoides. 

For  explanation  op  plate  see  paoe  331. 
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Posterior  and  anterior  aspects  of  right  femur  of  Basilosaurus  cetoides. 

For  explanation  of  plate  see  page  331. 
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A  NEW  FOSSIL  CYPRINOID,  LEUCISCUS  TURNERI,  FROM 
THE  MIOCENE  OF  NEVADA. 


By  Frederic  A.  Lucas, 

Curatory  Divmon  of  Comparative  Anatomy, 


The  name  Leuciacus  tumeri  is  proposed  for  a  small  fish  obtained  by 
Mr.  H.  W.  Turner,  of  the  U.  S.  Geological  Survey,  from  the  Tertiary 
of  the  west  side  of  the  valley  of  the  Big  Smoky  River,  Silver  Peak 
Quadrangle,  Esmeralda  County,  Nevada. 

Type.—^o,  4302a,  U.S.N.M.,  in  Catalogue  of  Fossil  Vertebrates. 

In  its  general  aspect  this  fish  bears  a  strong  resemblance  to  such 
small  cyprinoids  as  Semotilu8  and  Leudscus^  being  of  much  the  same 
general  proportions  as  Leuciscus  lineatu8.  The  head,  as  in  that 
species,  is  a  trifle  over  3i  in  the  total  length;*  depth  of  head  two- 
thirds  of  length.  There  are  19  to  20  precaudal  vertebrae  and  17  to 
18  eaudals,  while  Leuciscus  Uneatus  and  Semotilus  atromajcvlatus  have, 
respectively,  20+17  and  21+18. 

The  tail  is  slightly  forked,  the  lobes  slightly  rounded. 

The  anterior  end  of  dorsal  is  in  line  with  the  anterior  end  of  ven- 
trals,  and  the  posterior  end  of  dorsal  is  in  line  with  anterior  of  anal. 
In  Leuciscus  the  dorsal  is  directly  over  ventrals  and  in  SemotUus  the 
dorsal  is  behind  the  ventrals.  In  both  Letictscus  and  Semotilus  the 
anterior  end  of  the  anal  is  a  little  back  of  posterior  edge  of  dorsal. 
The  fin  rays  are  as  follows:  Dorsal,  9;  anal,  10;  pectoral,  11  to  12; 
ventral,  9;  caudal,  23.  These  may  be  compared  with  Leuciscus  Uneatus 
and  Semotilus  atromaculatus  as  follows: 


Specie*. 

D 

A 

P 

■  V 

C 

Leuciscus  tumeri 

9 
9 
7 

8 

11 
17 
14 

9 
9 

8 

23 
23 
21 

Leuciscus  line&tus 

Semotilus  atromaculatus 

*  According  to  Jordan  and  Evermann  the  head  is  4^  in  total  length,  but  this  does 
not  accord  with  the  specimen  here  used  for  comparison. 
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The  greater  number  of  resemblances  are  with  Leuctscus  lineatiis. 

It  is  quite  probable  that  the  very  fine  rays  of  the  pectorals  have 
failed  to  make  an  impression,  which  would  account  for  the  lesser 
number  of  raj'^s  in  tur7ieri  as  compared  with  others. 

Epineurals,  epihsemals,  and  epicentrals  are  present,  but  there  are 
no  apparent  tiuced  of  epipleurals^  nor  should  there  be  if  the  affinities 
of  this  fish  are  as  they  have  been  assumed. 

The  extreme  length  of  the  type  specimen,  which  is  of  the  average 
size,  from  tip  of  nose  to  center  of  caudal,  is  5i  inches;  from  tip  of 
nose  to  process  of  last  vertebra,  4i  inches. 

With  the  exception  of  a  few  small  fragments  it  is  the  impressions 
of  bones  that  are  preserved  and  not  the  bones  themselves,  and  this  fiush 
is  placed  with  the  Cyprinidce  on  account  of  its  strong  general  resem- 
blance to  that  group  of  fishes,  since  the  pharyngeal  teeth  have  not  in 
any  case  been  found.  For  the  same  reason  it  is  kept  in  the  genus 
Zeuciscm^  as  no  sufficiently  good  characters  can  be  assigned  to  these 
specimens  to  warrant  the  establishment  of  a  new  genus. 

EXPLANATION  OF  PLATE  VIII. 
Leuctscus  tumeri,  reduced,  from  the  type  specimen. 
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Type  specimen  of  Leuciscus  turneri 

For  EXPl>NATION  OF  PLATE  SEE  PAOE  334. 
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A  LIST  OF  FISHES  COLLECTED  IN  JAPAN  BY  KEINO- 
SUKE  OTAKI,  AND  B^  THE  UNITED  STATES  STEAMER 
ALBATROSS,  WITH  DESCRIPTIONS  OF  FOURTEEN  NEW 
SPECIES. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  the  Leland  Stanford  Junior  University. 


The  present  paper  contains  a  list  of  the  fishes  from  Japan  contained 
in  the  Museum  of  Leland  Stanford  Junior  University,  or  sent  by  that 
institution  to  the  U.  S.  National  Museum  in  Washington,  with  descrip- 
tions and  figures  of  species  which  seem  to  be  new  to  science. 

The  chief  material  on  which  this  list  is  based  is  a  collection  made  in 
1895  and  1896  in  the  Bay  of  Tokyo  about  Misaki,  and  in  Lake 
Biwa,  by  Keinosuke  Otaki,  a  graduate  of  Stanford  University  and 
now  professor  in  the  Imperial  Military  Academy  in  Tokyo,  but  at  that 
time  an  assistant  to  the  Imperial  Fisheries  Bureau  of  Japan.  Profes- 
sor Otaki's  collections  were  obtained  under  the  auspices  of  the  Hop- 
kins Seaside  Laboratory  on  Monterey  Bay,  under  the  patronage  of 
Mr.  Timothy  Hopkins. 

Supplementing  these  collections  of  Professor  Otaki  is  a  small  col- 
lection of  fishes  from  Lake  Biwa,  sent  by  Prof.  C.  Ishikawa,  of  the 
agricultural  department  in  the  Imperial  University  in  Tokyo,  and  a 
collection  of  gobies  and  other  small  fishes  from  Prof.  K.  Kishinouye 
of  the  Imperial  Fisheries  Bureau.  A  few  specimens  have  also  been 
sent  by  Prof.  B^akichi  Mitsukuri  of  the  Imperial  University  of  Tokyo. 

C!ollections  of  importance  were  made  by  the  Albatross  under  the 
direction  of  Lieut. -Commander  Jefferson  F.  Moser,  U.  S.  N.,  in  the 
summer  of  1896,  while  engaged  in  investigations  under  the  direction 
of  the  United  States  Fur  Seal  Commission. 

These  collections  were  mainly  from  Shana  Bay,  Iturup  Island,  from 
Ushishir  Island,  from  Hakodate,  and  from  about  Yokohama.  The 
specimens  from  the  Kuriles  have  been  already  described  in  Jordan  and 
Gilbert's  *'  Fishes  of  Bering  Sea,"  those  from  Hakodate  and  Yokohama 
(Bay  of  Tokyo)  are  here  noted  for  the  first  time. 

The  types  of  the  new  species  are  all  deposited  in  the  U.  S.  National 
Museum,  together  with  specimens  of  many  of  the  others. 
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The  following  species  are  here  described  and  figured  as  new,  the 
plates  being  drawn  by  Mrs.  Chloe  Lesley  Starks,  artist  of  the  Hop- 
kins Laboratory: 

Chinuera  pharUagma,  Sebastodes  sq/thropus. 

Gobio  biwse,  Scorpsena  onaria, 

Gobio  mayeda,  CkUlionymus  benteguri, 

Otakia  rasborina.  Trifitws  ioturus, 

CongreUus  jneeki,  Blennius  ycUahei. 

Pneudotolithus  mUmkurii.  Qdorhynchus  kishinnuyei. 

Sebastodes  hakodatis.  Verasper  otakii. 

The  following  new  genera  are  also  indicated:  Ishikauia  {steenackeri), 
Otakia  {rashorina)^  Konosirus  {ptinctatus)^  BrytUmis  {kawaniebari)^ 
Etdisciui  (berycoides)^  TrifissiLS  (ioturus),  Rhonibiscita  (cmnamomeiis)^ 
Kareiua  {scutifer)^  Usinosita  (jajHmica)^  Zebrias  {zebrina)^  Ardi^cus 
(joyneri)^  Irmdiator  (rudis). 

Family  HOMEIDiE. 

HOMEA  BURGERI  (Girard). 

Tokyo  (Otaki). 

Family  PETROMYZONIDiE. 

LAMPETRA  MITSUKURII  Hatta,  manuscript. 

Tokyo  (Mitsukuri).     Lake  Biwa  (Ishikawa). 

Family  HETERODONTID^. 

HETERODONTUS  JAPONICUS  (Macleay  &  Macleay). 

Tokyo  (Otaki). 

Family  GALEID^. 

MUSTELUS  MANAZO  Bleeker. 

Tokyo  (Otaki).     Hakodate  {AlbatroHn), 

TRIAKIS  SCYLLIUM  MuUer  and  Henle. 

Tokyo  (Otaki). 

Family  MITSUKURINID^. 

MITSUKURINA  OWSTONI  Jordan. 
Tokyo;  deep  water  (Mitsukuri). 

FamUy  SQUATINH)^. 

SQUATINA  JAPONICA  (Bleeker). 

Tokyo  (Otaki). 
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Family  RHINOBATIDiE. 

RHINOBATUS  SCHLEGELI  Muller  and  Henle. 

Tokyo  (Otaki). 

Family  RAJIDiE. 

RAJA  MEERDERVOORTI  Sleeker. 

The  specimen  identified  as  above  is  a  female,  585  nmi.  in  length, 
collected  by  Mr.  Otaki,  in  Tokyo. 

Disk  broader  than  long,  the  length  eight  times,  the  width  ten  times 
the  distance  between  nostrils.  Vent  slightly  nearer  tip  of  snout  than 
end  of  tail.  Interorbital  space  deeply  concave,  snout  acute;  its 
length  from  eye  two  and  one-fourth  times  the  distance  between  nos- 
trils. Teeth  small,  round  and  flat;  six  rows  in  each  jaw.  Nostril  flaps 
coarsely  fringed  posteriorly.  Diameter  of  iris  equal  to  that  of  spiracle. 
Dorsal  fins  similar  in  shape;  inserted  near  end  of  tail;  space  between 
fins  equal  to  diameter  of  iris;  the  first  fin  when  depressed  falling  far 
shoii;  of  insertion  of  the  second.  Caudal  fin  small,  the  lobe  confined 
entirely  to  upper  part  of  tail.  No  lateral  folds  on  tail.  A  row  of 
strong,  curved  spines  on  the  front  and  upper  margins  of  eye;  the  spines 
extending  backward  about  to  posterior  edge  of  spiracle.  A  median 
and  two  lateral  rows  of  larger  spines  on  tail;  two  of  ^ the  median  row 
between  the  fins;  the  spines  of  the  lateral  row  point  outward;  two 
minute  spines  on  upper  part  of  tip  of  snout;  a  narrow,  elongate  patch 
of  prickles  on  the  ventral  side  of  the  anterior  edge  of  disk  between 
rostral  cartilage  and  pectoral  rays.  Color  in  alcohol,  brownish  above, 
without  spots;  light  below. 

RAJA  KENOJEI  Muller  and  Henle. 

We  describe  a  mature  male  490  nmi.  in  length,  collected  by  Mr. 
Otaki.     Locality,  Tokyo. 

Disk  broader  than  long;  the  width  nine  times  the  length  measured 
to  posterior  end  of  pectoral,  seven  and  one-half  times  the  distance 
between  the  spiracles.  Length  of  snout  measured  from  eye,  one  and 
two-thirds  times  the  distance  between  the  spiracles.  Vent  midway 
between  tip  of  snout  and  end  of  tail.  Interorbital  space  concave;  con- 
tained one  and  two-thirds  times  in  width  of  mouth.  Snout  blunt. 
Eyes  smaller  than  spiracles.  Dermal  flaps  covering  the  deep  furrows 
between  nostrils  and  comers  of  mouth,  fringed  posteriorly.  Dorsal 
fins  separated  by  a  space  equal  to  diameter  of  the  iris,  the  first  fin 
when  depressed  just  reaching  insertion  of  the  second;  membrane  of 
second  dorsal  almost  separated  from  the  very  small  caudal  fin  by  a 
deep  notch.  Tail  with  a  broad  lateral  fold  which  extends  almost  to 
its  tip.  A  row  of  stout  spines  above  the  eyes;  4  strong  spines  on  a 
line  in  middle  of  back  between  the  branchial  chambers;  tail  with 
Proc.  N.  M.  vol.  xxiii 22 
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numerous  acute  spines  scattered  along  its  dorsal  surface;  2  spinas 
between  dorsals.  Patches  of  sharp,  fang-like,  depressible  spines  near 
the  edges  of  the  disk  opposite  the  eyes,  and  also  near  the  angles  of 
the  pectorals;  the  latter  in  2  rows.  Small  prickles  on  upper  and 
lower  sides  of  snout  near  its  tip,  and  along  edges  of  disk  anterior  to 
the  lateral  angles.  Other  parts  of  body  above  and  below  naked. 
Color  in  spirits,  brownish  with  many  punctulations  not  larger  than 
pupil,  scattered  over  entire  upper  surface  except  edges  of  fins  and  the 
quadrangular  spaces  between  the  anterior  pectoral  rays  and  the  rostral 
cartilage;  the  latter  region  is  yellowish  white,  similar  in  color  to  the 
under  parts.     Lateml  folds  of  tail  white. 

In  a  young  male  300  mm.  long  the  spines  above  the  eyes,  those  on 
the  back  and  on  the  tail  are  present.  Other  parts  of  the  body  are 
naked,  the  depressible  spines  on  pectorals  having  not  yet  appeared. 

It  is  probable  that  those  rays  of  "taille  ^norme"  noted  by  Schlegel 
are  of  some  other  species. 

Family  DASYATID^. 

DASYATIS  KUHLII  (MuUer  and  Henle). 

Tokyo  (Otaki). 

PTEROPLATEA  JAPONICA  Temminck  and  Schlegel. 

Tokyo  (Otaki). 

UROLOPHUS  TULLBERGI  Nystrom. 

Tokvo  (Otaki). 

Family  MYLIOBATIDiE. 

MYLIOBATIS  TOBIJEI  Bleeker. 

Tokyo  (Otaki).  Mylidbatis  camutus  Giinther  is  said  to  differ  by 
the  presence  of  a  horn  over  the  eye.  It  is  doubtless  the  same  species, 
the  cutaneous  horn  being  probably  deciduous. 

Family  CHIM  JERID^. 

CHIMERA  PHANTASM  A  Jordan  and  Snyder,  new  species. 

( Cliinuera  monMrosa  Temminck  and  Schlegel,  not  of  Linnaeus. ) 

Mr.  Otaki  secured  a  specimen  of  ChimcBra  from  the  Bay  of  Tokyo 
which  differs  from  C  monstrosa  as  described  and  figured  by  European 
authors,  in  having  much  longer  pectoral  fins  and  larger  eyes.  It 
differs  markedly  from  C.  ogilbyi^  an  Australian  form  recently  described 
by  Mr.  Edgar  P.  Waite/  in  having  a  distinct  anal  fin,  larger  eyes, 
and  a  longer  doi-sal  spine. 

Type.— No.  49398,  U.S.N.M. 

*  Memoirs  of  Australian  Museum,  IV,  Pt.  1,  December  23, 1899. 
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The  following  description  is  of  a  male: 

Length  of  specimen,  measured  from  tip  of  snout  to  end  of  second 
dorsal  fin,  520  mm.  (The  caudal  filament  is  broken  off  at  a  point 
280  mm.  beyond  the  end  of  second  dorsal.)  Eye  oblong;  orbit  meas- 
ured between  the  surrounding  cartilages  3  in  head;  longitudinal  diam- 
eter of  iris,  Si  in  head;  center  of  pupil  a  little  nearer  upper  edge  of 
gill-opening  than  tip  of  snout.  Claspers  equal  in  length  to  diameter 
of  pupil.  Anterior  laminse  of  upper  jaw  with  irregularly  sinuated, 
sharp  edges;  9  enamel  rods  visible  from  before;  posterior  laminae 
broad;  lateral  and  anterior  edges  slightly  serrated;  enamel  rods  suc- 
cessively larger  and  farther  apart  anteriorly;  the  surface  with  2  lon- 
gitudinal, slightly  elevated  ridges  of  enamel;  laminae  of  lower  jaw  each 
with  2  sharp  elevations;  the  spaces  between  concave;  inner  posterior 
surfaces  broad,  with  long,  rounded  ridges  of  enamel  extending  back- 
ward. Above  and  posterior  to  the  eye  the  lateral  line  divides  into  two 
which  subdivide,  sending  branches  to  various  parts  of  the  head;  pos- 
terior to  its  division  the  lateral  line  passes  upward  and  backward  to  a 
point  below  the  dorsal  spine,  from  which  it  extends  just  above  the 
middle  of  body  in  short  undulations,  which  grow  less  evident  poste- 
riorly to  the  end  of  dorsal  fin,  where  it  bends  downward,  passing  along 
the  base  of  caudal.  Dorsal  spine,  equal  in  length  to  longest  raj'^s;  six 
times  the  diameter  of  pupil;  triangular  in  cross  section;  grooved  pos- 
teriorly above  the  point  of  separation  from  the  rays;  edges  of  groove 
with  sharp  spines  which  are  directed  backward  and  curved  downward. 
Anterior  rays  of  dorsal  separated  from  the  spine  at  a  point  a  little 
below  its  middle;  the  anterior  rays  are  closely  apposed  at  their  bases; 
the  two  posterior  ones  separated  by  membrane.  Posteriorly  the  fin 
from  its  base  to  the  tip  of  the  last  ray  is  connected  with  the  back  by 
a  wide  membrane  which,  growing  lower,  extends  almost  to  origin  of 
second  fin.  Pectoral  fin  pointed;  If  as  long  as  the  dorsal  spine;  when 
depressed  its  tip  reaches  middle  of  ventral.  Ventrals  pointed  at  tips, 
the  posterior  edges  below  truncate.  Second  dorsal  fin  a  little  higher 
than  diameter  of  pupil;  the  posterior  edge  rounded;  separated  from 
Oiudal  by  a  deep  notch.  Anal  fin  low,  pointed  posteriorly;  separated 
from  anal  by  a  deep  notch  below  the  end  of  the  dorsal.  The  lower 
caudal  membrane  extends  posteriorly  much  farther  than  the  upper. 
Color,  silvery  white  below,  growing  darker  above;  the  upper  part  of 
the  snout  almost  black.  Fins  darker  than  body,  the  dorsal  and  anal 
edged  with  blackish. 
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Family  SILURID^. 

PLOTOSUS  ARAB   (Porak&l). 

{Plotoms  anguiUarim  Lac^pMe.) 
{Hoiosus  lineatug  Sohlegel.) 

Tokyo  (Otaki). 

PSEUDOBAGRUS  AURANTIACUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

PARASILURUS  ASOTUS  (Liniueus). 
(SUurus  japonicus  Temminck  and  Schlegel.) 
Tokyo.     Lake  Biwa  (Otaki). 

Family  COBITIDiE. 

MISGURNUS  ANGUILLICAUDATUS  (Cantor). 

Tokyo  (Otaki). 

COBITIS  JAPONICA  (Temminck  and  Schlegel). 

Lake  Biwa  (Otaki). 

Family  CYPRINID^. 

CYPRINUS  CARPIO  Linnaeus. 

Tokyo  (Otaki). 

CARASSIUS  AURATUS  (Linnaeus). 

Tokyo  (Otaki). 

HEMIBARBUS  BARBUS  (Temminck  and  Schlegel). 

{Barbus  schlegeli  Gunther.) 

Lake  Biwa  (Otaki). 
Tokyo  (Albatross). 

GOBIO  BIW^  Jordan  and  Snyder,  new  species. 

(Plate  IX,  fig.  1.) 

Type  sj)ecl men.— ^o,  49899,  U.S.N.M. 

Locality.— Ijsk.'Q  Biwa,  Japan,  near  Matsubara.  Collector,  G. 
Ishikawa. 

De>icriptlon. — Head,  4^  in  length;  depth,  4i;  depth  of  caudal  pedun- 
cle, 3  in  head;  eye,  3;  snout,  3i;  interorbital  space,  4i;  height  of 
dorsal,  5  in  length;  anal,  9;  length  of  pectoral,  5i;  ventral,  6 J;  cau- 
dal, 3J;  number  of  dorsal  rays,  8;  anal,  7;  scales  in  lateral  series,  39; 
in  transverse  series,  counting  upward  and  forward  from  origin  of 
ventral,  9. 

Body  oblong;  the  dorsal,  ventral,  and  lateral  contours  sloping  grad- 
ually and  evenly  from  the  region  of  the  dorsal  to  base  of  caudal; 
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anterior  dorsal  and  ventral  outlines  evenly  curved.  Interorbital  space 
flat.  Eye  very  large;  high  in  head;  a  little  nearer  tip  of  snout  than 
edge  of  opercle.  Snout  shorter  than  longitudinal  diameter  of  eye. 
Mouth  inferior,  oblique;  lips  leather  thick;  maxillary  freely  protrac- 
tile; extending  posteriorly  not  quite  to  a  vertical  from  anterior  edge 
of  orbit;  barbels,  2,  on  anterior  edge  of  maxillary  just  above  the  distal 
end;  equal  to  maxillary  in  length.  Gillrakers  on  first  arch  few  and 
far  apart;  reduced  to  mere  elevations.  Pseudobmnchise  present. 
Teeth,  3,5-5,3;  those  of  the  first  row  slender  and  loosely  attac^hed; 
those  of  the  main  row  high;  hooked;  with  a  narrow  grinding  surface. 
Alimentary  canal  short.  Peritoneimi  with  a  little  dusty  coloring. 
Head  naked;  body  covered  with  large  scales.  Lateral  line  slightly 
decurved;  extending  along  middle  of  body  and  caudal  peduncle.  First 
fully  developed  ray  of  dorsal  longest;  in  the  folded  fin  extending  a 
little  beyond  tip  of  last  ray;  preceded  by  two  small  and  closely  apposed 
spine-like  rays;  following  rays  successively  shorter;  edge  of  fin  con- 
cave. Anal  similar  to  dorsal,  except  that  in  the  folded  fin  the  first  ray 
does  not  quite  reach  tip  of  last,  and  the  edge  of  fin  is  sti-aight.  Ven- 
trals  inserted  below  base  of  third  dorsal  i*ay;  their  edges  rounded. 
Pectoral  pointed.  Caudal  deeply  notched;  the  tips  pointed.  Upper 
part  of  head  and  body  above  lateral  line  finely  dotted  with  black;  the 
dot8  usually  grouped  on  edges  of  scales  and  clustered  in  small  spots, 
scattered  here  and  there  without  any  regularity;  a  row  of  dark  spot« 
along  the  lateral  line;  a  median  dark  band  containing  a  few  spots  of 
deeper  color  extending  along  the  body  just  above  the  lateral  line.  All 
the  fins,  except  ventrals,  with  a  little  dark  color. 

The  collection  contains  2  other  specimens  (cotypes  No.  6273  L.  S. 
Jr.  Univ.  Mus.),  which  show  no  great  variations  in  shape  or  color. 

This  species  is  easily  distinguished  from  G.  mayedi^  by  its  much 
more  elongate  body  and  darker  color. 

Measurements  of  Golno  biwse. 


Length  of  body  in  mlllimetere 

Length  of  head  in  bod  y 

Depth  of  body 

Distance  from  snoat  to  dorsal 

Distance  from  snout  to  ventrals 

Depth  of  caudal  peduncle 

Length  of  caudal  peduncle 

Length  of  snout 

Length  of  maxillary 

Longi  tudi  nal  d  lame  ter  of  ey e 

Width  of  interorbital  space 

Depth  of  head  at  occi put 

Length  of  ba»e  of  dorsal 

Length  of  longest  dorsal  ray 

Length  of  base  of  anal 

Length  of  longest  anal  ray 

Length  of  pectoral 

Length  of  yentrals 

Length  of  caudal 

Number  of  dorsal  rays 

Number  of  anal  rays 

Number  of  scales  in  lateral  line 

Number  of  scales  between  lateral  line  and  dorsal 


65 

68 

60 

.23 

.24 

.28 

.19 

.18 

.44 

.45 

.47 

.48 

.48 

.49 

.08 

.08 

.06 

.23 

.23 

.21 

.07 

.07 

.07 

.06 

.065 

.06 

.08 

.07 

.08 

.05 

.06 

.06 

.14 

.14 

.15 

.13 

.13 

.13 

.20 

.20 

.20 

.06 

.07 

.07 

.11 

.12 

.10 

.17 

.18 

.20 

.15 

.15 

.17 

.24 

.21 

.24 

8 

8 

8 

7 

7 

7 

39 

38 

39 

5 

5 

5 
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GOBIO  MAYED^  Jordan  and  Snyder,  new  species. 

(Plate  IX,  fig.  2.) 

Type  speoi7nm.—No.  49400,  U.S.N. M. 

Locality, — Lake  Biwa,  Japan,  near  Karasaki.     Collector,  K.  Otaki. 

Desci^ption. — Head,  3i  in  length;  depth,  4;  depth  of  caudal  pedun- 
cle, 3  in  head;  eye,  3i;  snout,  3|;  interorbital  space,  4;  height  of 
dorsal,  f>\  in  length;  anal,  7i;  length  of  pectoral,  Sf;  ventral,  6i; 
caudal,  4i;  number  of  dorsal  rays,  8;  anal,  7;  scales  in  lateral  series, 
37;  in  transvei-se  series,  counting  upward  and  forward  from  origin  of 
ventral,  9;  between  insertion  of  dorsal  and  occiput,  14. 

Body,  deep  and  somewhat  compressed.  Snout,  pointed;  interor- 
bital space  flat.  Eye,  high  in  head;  nearer  snout  than  edge  of  opercle 
a  distance  equal  to  diameter  of  orbit.  Mouth  oblique,  the  lips  fleshy; 
maxillary  freely  protractile,  not  quite  extending  to  a  vertical  through 
anterior  edge  of  orbit;  barbels,  2;  equal  in  length  to  diameter  of 
pupil;  attached  to  anterior  edge  of  maxillary  just  above  the  distal  end. 
Gillrakers  on  first  arch,  7;  far  apart  and  much  reduced  in  size. 
Pseudobranchise  present.  Teeth  3,  5-5,  3.  Those  of  the  inside  row 
slender,  slightly  hooked;  those  of  the  outside  row  long,  hooked;  the 
grinding  surface  little  developed.  Alimentary  canal  short.  Peri- 
toneum silvery.  Air  bladder  large.  Head  naked;  body  covered 
with  large  scales.  Lateral  line  complete;  decurved  anteriorly  a  little 
below  median  part  of  body;  extending  along  middle  part  of  caudal 
peduncle.  First  fully  developed  my  of  dorsal  longest,  preceded  by 
two  small,  closely  apposed,  spine-like  rays;  edge  of  tin  concave; 
when  partly  folded  the  fin  is  falcate.  Anal  rays  similar  in  shape 
and  arrangement  to  those  of  dorsal;  edge  of  fin  straight.  Caudal 
deeply  notched,  the  tips  pointed.  Ventrals  inserted  below  second 
ray  of  doi-sal,  their  posterior  edges  rounded.  Pectoral  pointed; 
number  of  rays,  15.  Snout,  cheeks,  and  opercles  silveiy;  a  lateral 
band  of  same  color,  brighter  and  more  definite  in  outline  posteriorly, 
extending  from  upper  edge  of  gill  opening  to  base  of  caudal  fin; 
along  dorsal  edge  of  band  is  an  indistinct  line  of  dark  pigment;  dor- 
sal half  of  body  sparsel}^  covered  with  very  fine  dark  dot«  which  are 
gathered  in  clusters  forming  indistinct  and  poorly  defined  spots  along 
the  lateral  line  in  the  median  doraal  region  and  on  the  edges  of  many 
of  the  dorsal  scales.     Fins  and  under  parts  without  dark  color. 

This  species  may  be  distinguished  from  Gohlo  hiwm  by  its  much 
deeper  and  more  compressed  body,  the  silvery  lateral  stripe,  and 
lighter  color. 

Named  for  Kinichiro  Mayeda,  a  student  of  ichthyology  in  Stanford 
University. 

Measurements  of  the  type  and  of  cotypes  No.  6272,  Leland  Stan- 
ford Jr.  University  Museum,  follow: 
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Measfannnents  of  Gobio  mayedsc. 


Length  of  body  in  millimeters 

Lien^h  of  head  in  body 

Depth  of  body 

Difltanoe  from  snout  to  dorsal 

Distance  from  snout  to  ventrals 

Depth  of  caudal  peduncle 

Length  of  caudal  peduncle 

Length  of  «iout 

Length  of  maxillary 

Longitudinal  diameter  of  eye 

Width  of  interorbital  space 

Depth  of  head  at  occiput 

Length  of  base  of  dorsal 

Length  of  longest  dorsal  ray 

Length  of  base  of  anal 

Length  of  longest  anal  ray 

Length  of  pectoral 

Length  of  ventrals 

Length  of  caudal 

Number  of  dorsal  mys 

Number  of  anal  rays 

Number  of  scales  in  lateral  line 

Number  of  scales  between  lateral  line  and  dorsal. 


76 

79 

75 

.28 

.26 

.27 

.25 

.25 

.25 

.47 

.46 

.46 

.52 

.52 

.51 

.09 

.08 

.10 

.19 

.?0 

.19 

.09 

.08 

.08 

.085 

.08 

.08 

.07 

.07 

.07 

.07 

.07 

.07 

.17 

.16 

.17 

.13 

.12 

.13 

.20 

.19 

.19 

.08 

.08 

.09 

.18 

.12 

.13 

.18 

.18 

.18 

.15 

.15 

.15 

.23 

.23 

.23 

8 

8 

8 

7 

7 

7 

37 

37 

36 

' 

5 

5 

75 
.28 
.26 
.48 
.52 
.10 
.20 
.09 
.09 
.08  1 
.07 
.18  ' 
.13 
.20 
.08  ' 
.13 
.18  ■ 
.16 
.25 

8 

7  . 
37 

5  ' 


75 
.27 
.25 
.48 
.51 
.09 
.28 
.09 
.09 
.08 
.07 
.17 
.12 
.20 
.08 
.13 
.18 
.15 
.24 
8 
7 


76 

76 

.27 

.26 

.25 

.24 

.47 

.48 

.51 

.50 

.09 

.09 

.20 

.21 

.09 

.09 

.09 

.09 

.08 

.08 

.07 

.07 

.17 

.16 

.13 

.13 

.22 

.19 

.07 

.07 

.13 

.12 

.18 

.17 

.16 

.15 

.24 

.24 

8 

8 

7 

7  1 

35 

37  1 

5 

5 

68 
.27 
.24 
.47 
.50 
.09 
.20 
.09 
.09 
.08 
.07 
.17 
.10 
.20 
.07 
.13. 
.18 
.15 
.24 
8 
7 
37 
6 


PSEUDOGOBIO  ESOCINUS  (Temminck  and  Schlegel). 

Lake  Biwa  (Otaki). 

SARCOCHBILICHTHYS  VARIEGATUS  (Temminck  and  Schlegel). 

Lake  Biwa  (Otaki). 

GNATHOPOGON  ELONGATUS  (Temminck  and  Schlegel). 

(Barbus  homogenes  Gunther.) 
Lake  Biwa  (Otaki). 

ACHEILOGNATHUS  >  RHOMBEUM  (Temminck  and  Schlegel). 
{Ackeilognaihus  steenackeri  Sauvage.) 

Lake  Biwa.     (Otaki;  Isbikawa.) 

A.  rhombeum  is  distinguislied  at  once  by  the  very  high  dorsal  and 
anal  fins.  The  dorsal  has  a  greater  number  of  rays,  and  the  bod}'  is  a 
little  deeper  than  that  of  the  other  species.  There  is  a  rather  indis- 
tinct dark  spot  at  the  upper  part  of  the  gill-opening  and  a  dark  band 
on  the  jwsterior  half  of  the  body;  the  band  originating  below  the 
insertion  of  the  dorsal,  on  the  row  of  scales  above  that  bearing  the 
lateral  line,  growing  wider  and  extending  posteriorly  to  where  it 
abruptly  ends  on  the  caudal  peduncle,  falling  short  of  the  base  of  the 
caudal  fin  a  distance  about  equal  to  the  diameter  of  the  pupil.  Above 
the  lateral  band  the  body  is  dark  colored;  below  it  is  light.  On  the 
dorsal  is  an  indistinct  light  band  extending  the  length  of  the  fin  just 
below  the  middle  of  the  rays.     The  anal  has  a  similar  band. 

*The  collection  contains  three  species  of  Acheilognaihus,  which  we  identify  as  A. 
rhcmbeum,  A.  lanceolatum,  and  A.  intermedium.  A  table  of  measurements  is  griven 
for  comparison. 
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ACHEILOGNATHUS  LANCEOLATUM  (Temminck  and  Schlegel). 

Large  specimens  of  A.  lanceolatum  genei'ally  hav^e  the  body  a  little 
more  elongate  than  that  of  the  other  species  at  hand.  There  is  no 
dark  spot  at  the  upper  edge  of  the  gill- opening,  nor  is  there  a  dark 
band  on  the  body.  The  dorsal  and  anal  fins  are  low  and  similar  in 
coloration  to  those  of  A.  rhxmvbeum.     From  Lake  Biwa. 

ACHEILOGNATHUS  INTERMEDIUM  (Temminck  and  Schlegel). 

A,  irvtermedmm  has  a  dark,  ocellate  spot  as  large  as  the  pupil  at  the 
upper  part  of  the  gill-opening,  and  also  a  distinct  lateral  band.  In 
some  cases  the  spot  is  very  indistinct.  The  posterior  part  of  the 
band  does  not  end  so  abruptly  as  in  A,  rhcmiheuin^  but  grows  wider 
and  lighter  near  the  base  of  the  caudal  fin.  The  dorsal  fin  has  two 
very  evident  light  bands.  The  lower  one  corresponds  in  position  to 
that  on  the  fin  of  A.  rhombeum.  The  color  of  the  anal  fin  is  variable. 
In  some  cases  it  is  similar  to  the  dorsal;  in  others  there  is  only  one 
white  band;  sometimes  there  is  so  little  dark  color  that  it  forms  a  nar- 
row band  along  the  middle  of  the  fin.     From  Lake  Biwa. 

MeamiremenUt  of  AcheilogncUhus  rluymheumy  A,  lanceolatum,  and  A.  intermedium. 


Species. 


A.  rhombeum. 

A.  lanceolatum. 

A.  intermedium. 

66i 

68 

62 

67 

58 

68 

54 

56 

55 

57 

52 

50 

47 

..42 

.38 

.38 

.31 

.32 

.85 

.34 

.31 

.34 

.36 

.a*) 

.9St 

.23 

.27 

.25 

.25 

.23 

.24 

.26 

.26 

.28 

.24 

.2i 

.25 

.25 

.26 

.25 

.22 

.23 

.18 

.20 

.18 

.20 

.18 

.19 

.20 

.17 

.19 

.18 

.20 

.20 

.18 

.13 

.15 

.24 

.16 

.16 

.15 

.15 

.15   15 

.16 

15 

16 

16 

12 

12 

12 

12 

12 

12 

13 

14   13 

13 

12 

13 

13 

12 

13 

12 

13 

13 

10 

11 

12 

12 

12 

36 

36 

35 

33 

34 

35 

35 

37 

37 

35 

3:) 

32 

34 

6 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Length  of  body  in  millimeters . . 

Depth  of  body 

Length  of  h  ead 

Height  of  longest  dorsal  ray 

Height  of  longest  anal  ray 

Number  1  of  dorsal  rays 

Number  of  anal  rays 

Number  of  scales  in  lateral  line. 

Number  of  st^ales  above  lateral 

line 


iThe  anterior  spine-like  rays  are  included  in  the  above  counts,  as  they  are  distinct  and  detached 
from  the  first  fully  developed  ray. 

BARILIUS  PLATYPUS  (Temminck  and  Schlegel). 

(Leucisewi  minor  Schlegel.) 
Lake  Biwa.     (Otaki.) 

OPSARIICHTHYS  UNCIROSTRIS  (Temminck  and  Schlegel). 

Lake  Biwa.     (Otaki.) 

PSEUDORASBORA  PARVA   (Temminck  and  Schlegel) . 

(Leucisais piMlus  (Temminck  and  Schlegel).) 
Lake  Biwa.     (Otaki.) 
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OTAKIA  Jordan  and  Snyder,  new  genus. 

Tyj>e. — Otakm  rashorina  new  species. 

D^iagnosis. — Body  elongate;  its  depth  about  two  times  that  of  caudal 
peduncle.  Mouth,  very  oblique,  lower  jaw  included;  maxillary,  pro- 
tractile, not  extending  to' orbit;  no  barbels.  Teeth  slender,  hooked, 
a  scarcely  discernible  grinding  surface  in  two  rows;  5  on  outer  row; 
2  on  the  inner.  Pseudobranchise  present.  Gill-rakers  on  first  arch 
slender;  pointed.  Alimentary  canal,  short.  Peritoneum,  silvery. 
Air-bladder,  large;  with  a  median  constriction.  Latei*al  line  extend- 
ing along  middle  of  body  and  caudal  peduncle;  straight,  except  a  small 
upper  curve  on  anterior  4  or  5  scales.  Scales  large;  40  in  lateral  line. 
Doi*sal  inserted  a  little  in  advance  of  ventrals',  of  8  developed  mys; 
anterior  rays  weak;  edge  of  fin  somewhLt  concave.  Anal  similar  in 
shape  to  dorsal;  7  rays.  Caudal  deeply  notched;  the  tips  pointed. 
Color,  light,  with  a  silvery  lateral  band. 

Otah'a  is  probably  related  to  Pseudoroftbora  and  Tribohdtm.  From 
the  former  it  differs  in  having  the  teeth  in  two  rows;  from  the  latter 
in  having  a  straight  lateral  line,  larger  scales,  and  a  silvery  peritoneum. 

This  genus  is  named  for  Keinosuke  Otaki,  a  graduate  of  Lieland 
Stanford  Junior  University  and  an  ardent  and  successful  naturalist. 

OTAKIA  RASBORINA  Jordan  and  Snyder,  new  species. 
(Plate  IX,  fig.  8.) 

Type  spe(nmen.~^o.  49401,  U.S.N.M. 

Locality. — Lake  Biwa,  Japan.     Collector,  K.  Otaki. 

Descriptimu — Head,  4  in  length;  depth,  4f ;  depth  of  caudal  peduncle, 
9i;  eye,  4  in  head;  snout,  3^;  interorbital  space,  3^;  height  of  dorsal, 
5t  in  length;  anal,  7i;  length  of  pectoral,  6;  ventral,  6f ;  caudal,  3f ; 
number  of  dorsal  rays,  8;  anal,  7;  scales  in  lateral  series,  40;  in  trans- 
verse series  above  ventral,  10;  between  insertion  of  dorsal  and  occi- 
put, 17. 

Body  and  head,  elongate;  caudal  peduncle,  deep.  Interorbital  space, 
convex.  Eye,  large,  nearer  tip  of  snout  than  posterior  edge  of  opercle, 
a  distance  equal  to  one-half  its  diameter.  Mouth,  oblique;  lower  jaw 
included;  maxillar}'  protractile;  not  extending  posteriorly  to  edge  of 
orbit;  no  barbels.  Gill-rakers  on  first  arch,  about  16;  long,  pointed. 
PseudobranchifiB,  present.  Alimentary  canal,  short.  Peritoneum,  sil- 
very. Dorsal,  a  little  anterior  to  ventrak;  the  second  ray,  above  inser- 
tion of  ventrals;  first  developed  ray  of  dorsal  longest,  preceded  by  a 
shoiter,  slender,  closely-adnate,  simple  ray;  other  rays  gradually 
shorter;  edge  of  fin  concave,  giving  a  somewhat  falcate  appearance 
when  depressed.  First  developed  ray  of  anal  preceded  by  a  weak, 
simple,    adnate    ray;    second    ray   longest;  others  shorter.     Caudal 
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deeply  notched,  the  rays  pointed.  Pectorals  obtusel}-  pointed.  Ven- 
trals  not  reaching  vent.  Lateral  line  extending  along  middle  of  body 
and  caudal  peduncle;  straight,  except  a  slight  upper  curve  on  anterior 

4  or  5  scales.  Color,  light;  a  silvery  lateral  band;  a  faint  dark  spot  at 
base  of  caudal;  a  narrow,  dark,  median  dorsal  band  extending  from 
head  to  base  of  caudal;  upper  paits  with  minute  dark  dots,  especially 
on  edges  of  scales;  dorsal  fin  a  little  dusky;  others  without  color. 

One  specimen,  probably  young,  73  mm.  long. 

LEUCISCUS  HAKUENSIS  Giinther. 
(Leuciscus  hakonensis  Ishikawa). 
Lake  Biwa,  Tokyo  (Otaki,  Ischikawa);  Hakodate  (Albatross). 
Said  to  be  everywhere  common  in  the  main  island  of  Hondo. 
Dr.  Ishikawa  suggests  the  change  of  hakuensis  to  hahyfiensis^  in 
accoi'dance  with  the  proper  Japanese  spelling  of  Hakone.     Such  a 
change  is,  however,  not  allowable  in  our  view  of  the  law  of  priority. 
*' A  name  is  a  name,  without  necessary  meaning.'' 

ISCHIKAUIA   Jordan  and  Snyder,  nev^-  genus. 

Diagnosis. — Body  compressed;  caudle  peduncle  deep.  Mouth 
oblique;  lower  jaw  slightly  projecting;  maxillary  freely  protractile, 
not  extending  to  edge  of  orbit;  no  barbels.  Teeth,  all  slightly  hooked, 
with  a  narrow  grinding  surface;  in  3  rows;  3  or  4  on  first  of  outer  row, 

5  on  second,  2  on  third  or  inner  row.  Pseudobranchise  present.  Gill- 
rakers  on  first  arch,  13+4;  low,  pointed.  Alimentary  canal  twice  as 
long  as  body.  Air  bladder  in  2  divisions,  extending  posteriorly  to 
vent.  Peritoneum  with  black  pigment.  Scales  of  moderate  size,  about 
65  in  lateral  line;  13  from  lateral  line  to  insertion  of  dorsal.  Lateral 
line  sharply  decurved  anteriorly,  gradually  curving  upward  and  extend- 
ing posteriorly  along  middle  of  caudal  peduncle.  Dorsal  inserted  a 
little  behind  origin  of  ventrals,  of  9  rays;  first  ray,  short  and  closely 
adnate  to  the  next;  second  ray,  spine-like,  strong;  other  rays,  branched. 
Anal  rays,  17;  the  first  two  spine-like  ones,  weak.  Caudal,  forked; 
the  tips  sharp.     Pectorals  pointed. 

The  genus  Ischikauia  is  apparently  related  to  XeiiocyprU.  The  latter 
has  the  dorsal  inserted  in  advance  of  the  ventrals,  the  scales  larger, 
and  the  teeth  6,  3,  2-2,  3,  6. 

Named  for  Prof.  Chiyomatso  Ishikawa,  of  the  Imperial  Museum  of 
Tokyo. 

ISCHIKAUIA  STEENACKBRI  (Sauvage). 

{OpmriicfUhys  steenackeri  Sauvage.) 

(Plate  X.) 

Five  specimens  of  Ishikauia  steenackeri  were  collected  in  Lake  Biwa 
by  Professor  Ishikawa.  Others,  which  are  lighter  in  color,  were  col- 
lected in  the  same  lake  by  Mr.  Otaki. 
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One  of  Professor  Ishikawa's  specimens,  No.  6269,  Leland  Stanford 
Junior  University  Museum,  is  here  described: 

Head,  4|  in  length;  depth,  3f ;  depth  of  caudal  peduncle,  8i;  eye, 
4  in  head;  snout,  4;  interorbital  space,  3;  height  of  dorsal,  5i  in 
length;  anal,  8|;  length  of  pectoral,  5t;  ventral,  6|;  caudal,  4;  num- 
ber of  dorsal  rays,  9;  anal,  16;  scales  in  lateral  series,  69;  in  trans- 
verse series,  counting  upward  and  forward  from  origin  of  ventral,  18; 
between  insertion  of  dorsal  and  occiput,  28. 

Body,  including  caudal  peduncle,  deep;  rather  compressed.  Head, 
small.  Interorbital  space,  convex.  Eye,  large;  its  diameter  equal  to 
length  of  snout.  Mouth,  small;  oblique;  lower  jaw  slightly  project- 
ing; maxillary,  protractile;  without  barbel;  not  extending  posteriorly 
to  edge  of  orbit.  Gill  rakers  on  first  arch,  17  (13+4);  low;  pointed. 
PseudobranchiaB  present.  Alimentary  canal,  twice  the  length  of  body. 
Air  bladder  with  median  constriction;  extending  posteriorly  to  anal 
opening.  Peritoneum  with  dark  pigment.  Dorsal  inserted  midway 
between  tip  of  snout  and  base  of  caudal;  posterior  to  origin  of  ven- 
trals  a  distance  equal  to  diameter  of  pupil;  first  ray  short;  simple; 
closely  adnate  to  the  next;  second  ray,  spine-like;  heavy,  as  long  as 
the  third;  in  the  depressed  fin  the  tips  of  the  anterior  rays  fall  beyond 
those  of  the  posterior  ones.  Anal  fin,  elongate;  the  first  two  spine- 
like rays  close  together;  weak;  third  ray  longest;  others  gradually 
shorter;  in  the  depressed  fin  the  tips  of  the  anterior  rays  reach  the 
base  of  last  ray.  Caudal  deeply  notched;  the  tips  pointed.  Pec- 
torals pointed.  Ventrals  obtusely  rounded.  Color  dark;  almost  black 
on  back  and  top  of  head;  minute,  dark  dots  scattered  over  body, 
except  on  ventral  surface;  posterior  edge  of  each  scale  with  a  small 
dark  sjwt;  larger  and  more  pronounced  on  lateral,  median  parts  of 
body.     Opercles  brassy. 

Family  LEPTOCEPHALID^. 

LEPTOCEPHALUS  MYRIASTER  (Brevoort). 

Tokyo  (Otaki);  Hakodate. 

CONGRELLUS  MEEKI  Jordan  and  Snyder,  new  species. 

(Plate  XL) 

Type  specimen.— No.  49397,  U.S.N.M. 

Locality. — Bay  of  Tokyo,  Japan.  Collector,  Albatross.  Original 
No.  1971. 

Description. — ^Body  and  tail  equal  in  length,  the  vent  being  midway 
between  tip  of  snout  and  base  of  caudal  fin.  Height  of  body,  meas- 
ured behind  pectorals,  2i  in  length  of  head.  Head  6i  in  length. 
Snout  rather  pointed,  5  in  head.  Diameter  of  orbit  equal  to  length 
of  snout;  cleft  of  mouth  reaching  a  vertical  through  a  point  behind 
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pa^terior  edge  of  pupil.  Teeth  of  jaws  in  bands,  not  so  close  together 
as  to  form  a  cutting  edge;  anteriorly  the  bands  grow  wider  and  the 
teeth  higher  and  stronger,  those  at  the  symphysis  project  backward; 
vomerine  teeth  few,  not  close  together.  Tongue  free.  Lips  rather 
thin.  Anterior  nostril  with  a  short  tube;  posterior  nostril  on  a  level 
with  lower  edge  of  pupil.  Width  of  gill  opening  6  in  length  of  head. 
Body  and  head  smooth,  without  scales.  Pectoral  2|  in  head.  Dorsal 
beginning  just  behind  base  of  pectoral;  dorsal,  caudal,  and  anal  con- 
jduent.  Body  without  spots  or  blotches;  cheek  and  posterior  part  of 
lower  jaw  with  small  brownish  dots;  upper  two-thirds  of  pectoral 
dusky,  lower  part  without  dark  color.  Dorsal  and  anal  with  black 
margins,  which  fade  out  at  the  posterior  ends,  leaving  the  caudal 
without  dark  color. 

The  median  position  of  the  anus,  the  width  of  the  mouth,  and  the 
color  of  the  fins  form  a  set  of  characters  which  distinguish  Oonffrd- 
lus  meeki  from  the  other  species  of  the  genus. 

Only  one  specimen,  630  mm.  long,  was  found. 

Named  for  Dr.  Seth  Eugene  Meek,  who  first  recognized  the  distinct- 
ness of  the  species  while  assisting  in  the  identification  of  the  collection. 

The  genus  CongreUus  Ogilby,  diflFers  from  Oongei*mur<j&n<i  in  the 
pointed  teeth. 

Family  SYNAPHOBRANCHIDiE. 

SYNAPHOBRANCHUS  APFINIS  Giinther. 
Deep  sea  off  Tokyo  {Albatross), 

Family  MUR^NESOCID.E. 

MUR^NESOX  CINEREUS  (Forskil). 

{Ckmger  hamo  Temminck  and  Schlegel.) 
{MurieneMx  hagio  Peters.) 

Tokyo  (Otaki.) 

Family  ANGUILLID^E. 

ANGUILLA  JAPONICA  Temminck  and  Schlegel. 

Yokohama  (Otaki). 

Family  MUR^NIDJE. 

LYCODONTIS  NUBILUS  (Richardson). 

(Oymnothorax  similis  Richardson.) 
(Murscna  bidako  Temminck  and  Schlegel.) 
(Murxna  albimaTgiiiaJta  Temminck  and  Schlej?el. ) 

Tokyo  (Otaki). 
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Family  PTEROTHRISSID^. 

PTEROTHRISSUS  GISSU  Hagendorf. 
{Bathyihrism  dorsalis  Giinther.) 
Deep  water  off  Tokyo  (Albatross). 

Family  DOROSOMATID^. 
KONOSIRUS  Jordan  and  Snyder,  new  genus. 

Ktmosirus  (type,  Chotoessv^pxmctdtus  Schlegel)  differs  from  Dorosoma 
in  the  large  mouth,  very  much  longer  gill  rakers,  very  low  anal,  and 
other  characters. 

Konoshiro  is  the  Japanese  name  of  the  typical  species. 

KONOSIRUS  PUNCTATUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

Family  CLUPEID^. 

CLUPANODON  MELANOSTICTUS  (Temminck  and  Schlegel). 

Tokyo  {Alhatross). 

SARDINELLA  ZUNASI  (Sleeker). 

(Clupea  ibv^oZ  Temminck  and  Schlegel,  not  of  Cuvier  and  Vallenclennee. ) 

Tokyo  (CMaki). 

Family  ARGENTINID^. 

OSMERUS  DENTEX  Steindachner. 

Tokyo  (Otaki). 

Hakodate  (Albatross).  Not  evidently  diflFerent  from  Alaskan  speci- 
mens, though  the  teeth  seem  stronger. 

Family  SALMONIDiE. 

ONCORHYNCHUS  NERKA  (Walbaum). 

Northern  Hokkaido  (Albatross). 

ONCORHYNCHUS  KISUTCH   (Walbaum). 
{Salmo  77iacro8tomu8  GurUfier). 

Hakodate  (Albatross). 
Lake  Biwa  (Otaki). 

These  specimens  seem  to  belong  to  O.  kisutch^  but  differ  in  color, 
there  being  no  dark  shade  on  the  dorsal  fin. 

SALMO  PERRYI  Brevoort. 

Lake  Biwa  (Ishikawa).  A  black-spotted  trout  may  be  provisionally 
identified  as  S.  perrye. 

PLECOGLOSSUS  ALTIVELIS  (Temminck  and  Schlegel). 

Lake  Biwa  (Otaki). 
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Family  SALANGIDiE. 

SALANX  MICRODON  Sleeker. 

Tokyo,  in  rivers  (Otaki). 
Teeth  small;  pectoral  rays  15. 

Family  SYNODONTID^. 

AULOPUS  JAPONICUS  Giinther. 

Tokyo  (Otaki). 

SAURIDA  ARGYROPHANE8  Richardson. 

{AuU^fms  elongahu  Schlegel.) 
Tokyo  (Otaki). 

TRACHINOCEPHALUS  TRACHINUS  (Temminck  and  Schlegel). 

(Saurus  myops  Bloch  and  Schneider,) 
(Saurui  limbahu  Eydoux  and  Sonleyet ) 

Tokyo  (Otaki). 

Family  STERNOPTYCHID^. 

STBRNOPTYX  DIAPHANUS  Herrmann. 

Deep  sea  off  Extern  Hokkaido:  killed  by  earthquake  and  captured 
jSoating. 

Family  PCECILIID-S. 

APLOCHEILUS  LATIPES  (Temminck  and  Schle^ei). 
Tokyo;  in  streams  and  rice  fields  (Otaki). 

Family  SYNGNATHID^. 

SIPHOSTOMA  SCHLEGELI  (Kaup). 
{SyngnaihuB  ienuirostris  Schlegel,  not  of  Bathke.) 
Tokyo  (Otaki). 

Family  AULORHYNCHlDiE. 

AULICHTHYS  JAPONICUS  Brevoort, 

Yokohama  (Otaki). 

Family  FISTULARHD^. 

PISTULARIA  PETIMBA  Lac^pMe. 

(FiMularia  serraUi  Cuvier,) 
(Fistularia  immaculata  Cuvier.) 

Tokyo  (Otaki). 
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Family  GASTEROSTEIDJE. 

PYGOSTEUS  JAPONiruS  (Steindachner.) 

Nagoya  (Otaki). 

GASTBROSTEUS  CATAPHRACTUS  Pallas. 

Myiako  (Otaki). 

Family  EXOCCETIDiE. 

CYPSELURUS   AGOO  Temminck  and  Schlegel. 
( Eroccetus  doderleimi  Steindachner. ) 
Tokyo;  3  specimens  (Otaki). 

A  flying-fish  which  we  identify  as  Cypsdurus  agoo  is  distinguished 
by  having  about  58  scales  in  the  lateral  series;  the  first  or  upper  pec- 
toral raj'^  is  strong,  long,  and  simple;  the  second  ray  is  branched.  A 
second  species  of  Cypsdurm^  probabh'^  undescribed,  has  fewer  scales 
in  the  lateral  line  (46),  the  first  and  second  pectoral  rays  short  and 
simple,  the  third  branched. 

Family  HEMIRAMPHID^. 

HYPORHAMPHUS   SAJORI  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

Family  ESOCID^. 

TYLOSURUS   ANASTOMELLA    (Cuvier  and  Valenciennes). 

Tokj^o  (Otaki).     Hakodate  (Albatross), 

Family  SPHYR^NID^]. 

SPHYRANA  JAPONICA   Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 

Family  MUGILIDiE. 

MUGIL   HAMATOCHILUS   Temminck  and  Schlegel. 
{Mugil  joyneri  Gunther. ) 
Tokyo  (Otaki).     Hakodate  {Albat7*os8). 

Family  BERYCIDiE. 

BERYX   SPLENDENS   Lowe. 


Tokyo  (Otaki). 


Family  SCOMBRID^E. 

SCOMBER   COLIAS    Gmelin. 


{Scovfiber  auralus  Houttuyn. ) 

{Scomber  japonicus  Houttuyn.) 

(Scomber  pneumatophorusy  major  and  minor  Schlegel. ) 

(Scomber  sctba  Bleeker  ( =  m^ajor  Schlegel). ) 

(? Scomber  janesaba  Bleeker  (=  minor  Schlegel).) 
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(Scomber  tnpeinocephcUus  Bleeker. ) 
(Scomber  pneumatopfiorus  De  la  Ro(!he. ) 

Tokyo  (Otaki);  Hakodate. 

AUXIS  THAZARD  Lac^p^de. 

Tokyo  (Otaki). 

THUNNUS  SCHLEGELI  (Steindachncr). 

Tokyo  (Otaki). 

SARDA  ORIENTALIS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

SCOMBEROMORUS  SINENSIS  (Lac^pMe). 

(Cybium  chinenjiift  Schlegel.) 

( CSjbixim  niphonium  Cuvier  and  Valenciennes. ) 

Tokyo  (Otaki.) 

Family  TKICHIURID^. 

TRICHIURUS  JAPONICUS  Temminck  and  Schlegel. 

Tokyo  (Otaki). 

Family  CARANGID^. 

SERIOLA  QUINQUERADIATA  Temminck  and  Schlegel. 

Yokohama;  Tokyo. 

SERIOLA  PURPURASCENS  Temminck  and  Schlegel. 

(Seriola  dumerili  Steindachner,  not  of  Riaso.) 
Yokohama  (Otaki). 

DECAPTERUS  RUSSELLI  (Rttppell). 

( Caranx  hurra  Cuvier  and  Valenciennes. ) 
(Caranx  maroadsi  Temminck  and  Schlegel.) 
(Decapterus  kurroides  Bleeker. ) 

Yokohama  (Otaki);  Nagasaki;  Tokyo. 

DECAPTERUS  MUROADSI  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

TRACHURUS  JAPONICUS  Temminck  and  Schlegel. 
Yokohama  (Otaki). 

TRACHUROPS  TORVUS  (Jenyiis). 

Yokohama  (Otaki). 
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CARANX  FLAVOCARULEUS  Schlegel. 

Yokohama  {Alhairosa). 

CARANX  EQUULA  Temminck  and  Schlegel. 

Yokohama  (Otaki). 

CARANX  LATUS  Agassis. 

Yokohama  (Albatroes). 

FamUy  LEIOGNATHIDiE. 

LEIOGNATHUS  NUCHALE  (Temminck  and  Schlegel). 

Yokohama  (Albcttross). 

LEIOGNATHUS  RIVULATUM  (Temminck  and  Schlegel). 

Yokohama  (Otaki). 

Family  CORYPHiENIDiE. 

CORYPHANA  HIPPURUS  Linmeus. 
{Coryphsena  japonica  Temminck  and  Schlegel.) 

Tokyo  (Otaki). 

Family  STROMATEID^. 

PSBNOPSIS  ANOMALUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

Family  CHEILODIPTERID^E. 

APOQON  LINEATUS  Temminck  and  Schlegel. 

^  Yokohama  (Otaki). 

APOGON  QUADRIPASCIATUS  Valenciennes. 

Tokyo  {AlbcUross). 

MALAKICHTHYS  GRISEUS  D5derlein. 

Tokyo  (Otaki). 

SCQMBROPS  CHEILODIPTEROIDES  Sleeker. 

Tokyo  (Otaki;  Atbatross). 

Family  SERRANID^. 

LATEOLABRAX  JAPONICUS  Cuvier  and  Valenciennes. 

Tokyo  (Otaki;  Albatross), 

NIPHON  SPINOSUS  Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 
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BRYTTOSUS  Jordan  and  Snyder,  new  genus. 

This  genus  is  allied  to  Siniperca^  but  with  deeper  body,  much  larger 
cycloid  scales,  no  true  canines,  and  many  fine  antrorse  teeth  on  the 
preopercle.  The  black  flap  on  the  opercle  suggests  that  seen  in  Lepo- 
fits  {Bryttus)^  a  group  of  which  may  be  descended  from  relatives  of 
Siniperoa  and  Bryttosus. 

BRYTTOSUS  KAWAMEBARI  Temminck  and  Schlegel. 
(Plate  XII.) 
Yanagawa  River  (Bay  of  Shimibara)  (Ishikawa). 

LABRACOPSIS  JAPONICUS  D<>derlein. 

Tokyo  (Otaki). 

MEQAPERCA  ISCHINAGI  HUgendorf. 

Tokyo  (Otaki). 

EPINEPHELUS  FASCIATUS  (Forsk&l). 

Tokyo  (Otaki). 

EPINEPHELUS  AKAARA  (Temminck  and  Schlegel). 
Tokyo  (Otaki). 

EPINEPHELUS  LATIFASCIATUS  (Temminck  and  Schlegel). 
Yokohama  {Albatross). 

EPINEPHELUS  SEPTEMFASCIATUS  Thunberg. 

{Serranus  odocinctns  Temminck  and  Schl^el. ) 
{Plectro}x>ina  swtuki  Cuvier  and  Valenciennes.) 

Tokyo  (Otaki). 

EPINEPHELUS  TRIMACULATUS  (Cuvier  and  Valenciennes). 

■m 

{Serranus  urn  (Cuvier  and  Valenciennes)). 
Tokyo  (Otaki). 

» CAPRODON  SCHLEQELI  Gunther. 

Tokyo  (Otaki). 


*  Etdiscm  .Ionian  and  Snyder  is  a  new  genus  liased  on  Etelin  herycoides  Hilgendoii 
This  genus  is  somewhat  allie<l  to  Anlhias,  from  which  it  differs  in  the  short  doraJ 
(D.  IX,  10)  and  low  fins. 
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Family  LUTIANIDiE. 

LUTIANUS  RUSSELLI  (Bleeker). 

Tokyo  (Otaki). 

ETELISCUS  Jordan  and  Snyder,  new  genus. 

The  genus  Eteliscus  Jordan  and  Snyder,  differs  from  Etelis  in  having 
an  opercular  spine,  as  well  as  in  other  characters.  It  is  not  closely 
allied  to  Etelis  and  its  affinities  may  be  with  the  Seri-anidse  rather  than 
the  Lutianidae. 

ETELISCUS  BERYCOIDES  (HUgendorf). 

Tokyo  (Otaki). 

NEMIPTERUS  SINENSIS  Lac^pdde. 

{DerUex  setigerus  Cuvier  and  Valenciennes.) 
Yokohama  (Albatross), 

Family  HJEMULID^*:. 

THERAPON  OXYRHYNCHUS  Temminck  and  Schlcgel. 

Tokyo  (Otaki). 

PARAPRISTOPOMA  TRILINEATUM  (Thunbcrg). 

Tokyo  (Otaki). 

PLECTORHYNCHUS  CINCTUS  (Tepiminck  and  Schlcgcl). 

Yokohama  (Albatross). 

Family  SPARID^. 

PAGRUS  MAJOR  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

PAGRUS  CARDINALIS  (Lac^pMe). 

Tokyo  (Otaki). 

PAGRUS  RUBER  DOderlein. 

Tokyo  (Otaki). 

SPARUS  ARIES  (Temminck  and  Schlegel). 
Tokyo  (Albatross). 

SPARUS  SCHLEGELI   (Bleeker). 

{Chrygophrys  hasla  Steindachner;  not  of  Bloch  ami  Sc'.hneider. ) 
(Spams  dainia  Buchanan-Hamilton.) 
{Chrysopkrys  longispinuH  Temminck  and  S<.;hlegel.) 
{Chrytophrys  xanlhapoda  Richardson.) 

Tokyo  (Otaki). 
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Family  KYPHOSIDiE. 

GIRELLA  PUNCTATA  Gray. 

(  Girella  nielanichlhyH  ( Richardson)) . 

Tokyo  (Otaki). 

Family  SCI^NID  J2. 

CORVULA  SCHLEGELI   (Blcekcr).  ' 

Tokyo  (Otaki). 

PSEUDOTOLITHUS  MITSUKURII  Jordan  and  Snyder,  new  species. 

(Plate  X III.) 

Type.—l^o.  4:9407,  U.S.N.M. 

Localitij, — Bay  of  Tokyo,  Japan.     Collector,  Albatross. 

Description. — Head,  3f  in  length;  depth,  3|;  depth  of  caudal  pedun- 
cle, 21  in  head;  eye,  5;  snout,  3i;  maxillary,  2f ;  interorbital  space,  3i; 
height  of  longest  dorsal  spine,  If;  longest  my,  2i;  anal  spine,  2i;  niy, 
If;  length  of  pectorals,  li;  ventrals,  li;  caudal,  1\\  number  of  dorsal 
spines,  11;  rays,  28;  anal  spines,  2;  rays,  7;  pectoral  rays,  16;  scaler 
in  lateral  line,  50;  between  lateral  line  and  spinous  dorsal,  9. 

Dorsal  outline  not  greatly  arched;  the  curv.c  from  snout  to  caudal 
peduncle  even;  curve  of  ventral  contour  similar  to  that  of  dorsal. 
Snout  bluntly  rounded;  lips  thin,  the  upper  with  a  slight  incision  on 
each  side  of  snout;  distance  between  the  slits  equal  to  two  times  the 
diameter  of  orbit;  symphysis  of  lower  jaw  with  4  pores,  the  outer  2 
of  which  are  about  as  far  apart  as  the  incisions  of  upper  lip.     Lower 
jaw  slightly  included;  mouth  oblique;  edge  of  premaxillary  curved; 
maxillary  reaching  a  vertical  from  posterior  edge  of  pupil.     Teeth  of 
upper  jaw  in  2  series;  the  outer  ones  small;  shaip;  not  close  together; 
the  inner  ones  minute;  in  2  or  3  rows;  teeth  of  lower  jaw  very  small; 
in  a  single  row,  except  at  symphysis,  where  there  is  a  narrow  patch; 
an  inside  row  is  indicated  by  a  few  scattered,  very  minute  teeth. 
Diameter  of  eye  less  than  length  of  snout;  contained  a  little  les8  than 
two  times  in  interorbital  width.     Gill-rakers,  7  +  13;  slender;  length 
of  longest,  two  times  the  diameter  of  eye.     Edge  of  preopercle  with  a 
few  short,  slender,  sharp  spines v  those  on  the  angle  about  as  large  as 
teeth  of  upper  jaw;  not  projecting  downward.     Lateral  line  arched; 
following  dorsal  contour  to  a  point  above  anal  spines,  from  which  it 
runs  straight  along  middle  of  caudal  peduncle.     Scales  ctenoid;  those 
on  anterior  and  lower  part  of  head  and  on  fins  smooth;  a  row  along 
base  of  soft  dorsal;  none  on  spinous  dorsal;  a  single  row  extending  on 
caudal  along  lateral  line  to  end  of  fin;  pectomls  and  anal  naked;  a  few 
scales  on  ventrals.     Dorsal  fins  connected;  first  dorsal  spine  just  pro-, 
jecting  above  scales;  third  and  fourth  spines  highest;  others  rapidly! 
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decreasing  in  height  to  the  ninth;  the  latter,  together  with  the  tenth 
and  eleventh,  much  shorter  than  the  rays  which  follow;  rays,  all  except 
the  last  3,  of  about  equal  height.  First  anal  spine  minute;  second 
stout;  short.  Pectorals  and  ventrals  pointed;  the  last  ray  of  the  latter 
with  a  filament  which  projects  beyond  edge  of  fin  a  distance  equal  to 
one-half  the  diameter  of  eye.  Color  in  alcohol,  silvery;  darker  above 
than  below;  a  continuous,  dark  line,  equal  in  width  to  about  one-half 
the  diameter  of  pupil  on  each  row  of  scales;  those  on  the  dorsal  ante- 
rior part  of  body  run  obliquely;  those  on  the  posterior  and  lateral 
parts  horizontally,  the  transition  from  oblique  to  horizontal  being 
gradual;  ventrally  the  lines  become  indistinct  and  disappear;  a  small 
dark  spot  on  upper  posterior  part  of  base  of  pectoral;  dorsal,  anal, 
and  caudal  fins  dusky. 

But  one  specimen  was  collected,  measurements  of  which  are  here 
given:  Length  of  body,  171  mm.;  length  of  head,  expressed  in  hun- 
dredths of  body,  28;  depth  of  body,  30;  distance  from  snout  to  dorsal, 
34;  distance  from  snout  to  anal,  71;  depth  of  caudal  peduncle,  10; 
length  of  snout,  7;  length  of  maxillary,  12;  diameter  of  eye,  6;  width 
of  interorbital  space,  8;  length  of  base  of  spinous  dorsal,  20;  length 
of  base  of  soft  dorsal,  43;  length  of  second  dorsal  spine,  12;  third 
dorsal  spine,  15;  length  of  longest  dorsal  ray,  12i;  length  of  base  of 
anal.  Si;  length  of  first  spine,  2;  second  spine,  12;  length  of  first  ray, 
16;  length  of  longest  pectoral  ray,  20;  ventral,  21;  caudal,  22. 

The  species  is  named  in  honor  of  Dr.  Kakichi  Mitsukuri,  of  the 
Imperial  University  of  Tokyo. 

Family  M^ENID^. 

EMMELICHTHYS  SCHLEGELII  Richardson. 

Tokyo  (Otaki). 

Family  OPLEGNATHID^E. 

OPLEGNATHUS  FASCIATUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki);  Hakodate  {Atbatross). 

OPLEGNATHUS  PUNCTATUS  Temminck  and  Schlegel. 

Yokohama  (Alhatrcm). 

Family  PENTACEROTID^E. 

ANOPLUS  BANJOS  Richardson. 
(Banjos  typaa  Bleeker. ) 

Tokyo  (Otaki). 
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Family  PRIACANTHIDiE. 

PRIACANTHUS  MACRACANTHUS  Cuvier  and  Valenciennes. 

{PriaranthiM  benmebari  Schlegel). 
Tokyo  (Otaki). 

PRIACANTHUS  BOOPS  (Forster). 

{Priacantkus  ftupraarmatus  Hilgendorf.) 
{Priaeanthus  japonicus  Cuvier  and  Valenciennes. ) 

Tokyo  (Otaki). 

PSEUDOPRIACANTHUS  NIPHONIUS  (Cuvier  and  Valenciennes). 
(Priacanthufi  meyeri  Giinther. ) 
Tokyo  (Otaki). 

Family  MULLID.E. 

UPENEOIDES  JAPONICUS  (Houtuyn). 
(  Ujyeneus  bensasi  Temminck  and  Schlegel.) 
(Otaki.) 

Family  CIRRHITIDiE. 

CHEILODACTYLUS  ZONATUS  Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 

Family  POLYNEMIDiE. 

POLYDACTYLUS  PLEBEIUS  (Broussonct). 

Tokyo  (Otaki). 

Family  EMBIOTOCID^. 

EMBIOTOCA  SMITTI  (Nystrom). 

Yokohama  {Alhatross). 

DITREMA  TEMMINCKII  Bleeker. 

{ Ditrema  I^eve  Gunther.) 
Tokyo  (Otaki;  Alhatrosi), 

Family  POMACENTRID.E. 

CHROMIS  NOTATUS  Temminck  and  Schlegel. 

Tokyo  (Otaki). 

Family  LABRID^. 

CHCEROPS  JAPONICUS  Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 
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SEMICOSSYPHUS  ROBBCCHII  Steindachner  and  Doderlein. 

Tokyo  (Otaki). 

DIASTODON  UNIMACULATUS  Qunther. 

( Cossypkus  oxycephahm  Bleeker. ) 
Tokyo  (Otaki). 

PSEUDOLABRUS  EOTHINUS  (Richardson). 

(Lahru8rubigino8U8  Temminck  and  Schl^jel,  not  of  Richardson;  the  name 
preoccupied. ) 

Tokyo  (Otaki). 

DUYMiERIA  JAPONICA  Bleeker. 

( Ctenolabrus  flagellifer  Temminck  and  Schlegel,  not  of  Cuvier  and  Valenci- 
ennes. ) 
( Crenilahrus  ttpilogoMer  Bleeker. ) 

Tokyo  (Otaki). 

HALICHCERES  PYRRHOQRAMMUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki;  Albatross). 

HALICHCERES  BLEEKERI  (Steindachner  and  D<)derlein). 

Tokyo  (Otaki). 

HALICHCERES  PGBCILOPTERUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

FamCy  SCARID^. 

CALOTOMUS  JAPONICUS  (Cuvier). 

Tokyo  (Otaki). 

FamUy  ZEIDiE. 

ZEUS  JAPONICUS  Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 

ZENOPSIS  NEBULOSUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

FamUy  ANTIGONIID^]. 

ANTIGONIA  RUBESCENS   (Temminck  and  Schlegel). 

(?  AnHgonia  capros  Lowe. ) 

( Hypsinottis  benhaiatcUe  Bleeker. ) 

Tokyo  (Otaki). 
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Family  TEUTHIDID^E. 

PRIONURUS  SCALPRUM  Lanc^sdorf. 

Tokyo  (Otaki). 

Family  SIGANID^. 

SIQANUS   FUSCESCENS  (Houttyn). 
(Amphaeanihus  auraniiacus  Temtninck  and  Schlegel.) 
Tokyo  (Otaki). 

SIQANUS  ALBOPUNCTATUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

Family  MONACANTHIDiE. 

MONACANTHUS  CIRRIFER  Temminck  and  Schlegel. 
(Monacanihw  komuhi  (Bleeker) . ) 
Tokyo  (Otaki). 

PSEUDOMONACANTHUS  MODESTUS  (Qiinther). 

Tokyo  (Otaki);  Hakodate  {Albatross). 

PSEUDOMONACANTHUS  TRACHYDERMA  (Bleeker). 

Yokohama  (Otaki). 

Family  OSTRACIID^E. 

ARACANA  ACULEATA  (Houttyn). 

Tokyo  (Otaki). 

Family  TETRAODONTIDiE. 

LAGOCEPHALUS  ALBOPLUMBEUS  Richardson. 

( Tdraodon  pcecilonotus  Temminck  and  Schl^el. ) 
( Tetraodon  nivecUus  Brevoort ) 

Tokyo  (Otaki). 

LAGOCEPHALUS  BIMACULATUS  (Richardson). 

Tokyo  (Otaki). 

LAGOCEPHALUS  RUBRIPES  (Temminck  and  Schlegel). 
{Lagocephalus  xarUhopltnu  Temminck  and  Schlegel.) 
Tokyo  (Otaki). 

LAGOCEPHALUS  VERMICULARIS  (Temminck  and  Schlegel). 
Tokyo  (Otaki;  Albatross). 


Digitized  by  VjOOQ IC 


so.  1213.      A  LIST  OF  JAPANESE  FISHES-- JORDAN  AND  SNYDER.        361 


LAGOCEPHALUS  STICTONOTUS   (Tcmminck  and  Schlcgcl). 

Tokyo  (Otaki). 

LAGOCEPHALUS  PARDALIS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

Family  DIODONTID^E. 

CHILOMYCTERUS  CALIFORNIENSIS  (Eigenmann). 
(Diodon  tigrinus  Temminck  and  Schlegel,  not  of  Cuvier. ) 

Tokyo  (Otaki). 

The  specimen  identified  as  above  agrees  very  closely  with  one  taken 
from  the  Galapagos  Islands  by  Snodgrass  and  Heller,  as  also  with  the 
original  description  of  Dr.  Eigenmann's  type  from  San  Pedros, 
California. 

Family  SCORPiENID^E. 

SEBASTODES  INERMIS  (Cuvier  and  Valenciennes). 
{Sdxutes  ventricosm  Schlegel). 

Tokyo  (Otaki).     Hakodate  (Albatross). 

SEBASTODES  JOYNERI    (Qunther). 

Tokyo  (Otaki). 

SEBASTODES  OBLONQUS  (Qtinther). 

Tokyo  (Otaki;  Albatross). 

SEBASTODES   TACZANOWSKI  (Steindachner). 

Iturup  {Albatross). 

SEBASTODES  HAKODATIS  Jordan  and  Snyder,  new  species. 
(Plate  XIV.) 

Type.—^o.  49394,  U.S.N.M. 

Locality. — Hakodate,  eTapan.     Collector,  Albatross. 

Description. — Head,  measured  to  end  of  opercular  flap,  2f  in  length; 
depth,  2|;  depth  of  caudal  peduncle,  3|  in  head;  eye,  4|;  snout,  4; 
maxillary,  2f ;  interorbital  space,  4i;  height  of  longest  dorsal  spine, 
2 J;  longest  ray,  2|;  anal  spine,  3J;  my,  2};  length  of  pectorals,  4  in 
length;  ventrals,  5;  caudal,  4i;  number  dorsal  spines,  13;  rays,  12; 
anal  spines,  3;  rays,  7;  pectoral  rays,  10-8;  scales  in  lateral  line,  54; 
pores,  46. 

Eye  modemte  in  size;  nearer  tip  of  snout  than  to  posterior  edge  of 
opercle,  a  distance  equal  to  its  diameter.  Snout  equal  in  length  to 
diameter  of  eye.  Lower  jaw  projecting;  symphysial  knob  scarcely 
noticeable.  Maxillary  extending  to  a  vertical  through  posterior  edge 
of  orbit.    Bands  of  teeth  on  jaws,  palatines,  and  vomer;  palatine  bands 
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as  wide  as  those  on  lower  jaws.  Gill-rakers,  6-17;  those  on  upper  part 
of  arch  short  and  blunt;  others  long  and  slender.  Interorbital  space 
a  little  convex;  interorbital  ridges  very  low,  rounded.  Head  not 
strongly  armed,  the  spines  all  lying  close  to  the  surface;  nasal,  pre- 
ocular,  postocular,  and  tympanic  spines  minute,  shai-p;  occipital  ridges 
low,  rounded,  terminating  in  small,  acute  spines;  preorbital  with  three 
flat,  sharp  spines  which  project  downward;  preopercle  with  five  flat, 
rather  blunt  spines;  two  opercular  and  two  humeral  spines  present 
Preorbital  area,  maxillary,  lower  jaw,  and  branchiostegals  naked;  sub- 
opercle  and  lower  and  posterior  edges  of  preopercle  with  cycloid  scales; 
other  parts  of  head  with  small  ctenoid  scales;  those  of  the  interorbital 
area  extending  forward  to  nasal  spines;  breast  and  belly  with  c3^cloid 
scales;  other  parts  of  body  with  ctenoid  scales,  the  edges  of  which 
have  minute  bristles;  most  of  body  with  minute  accessory  scales 
wedged  in  between  the  larger  ones;  spinous  dorsal,  except  a  small 
space  on  posterior  ventral  part,  naked;  other  fins  with  minute  scales, 
which  are  closely  packed  at  the  bases,  extending  outward  along  the 
membranes.  Dorsal  fins  continuous,  though  having  a  dividing  notcji; 
inter-spinous  membranes  deeply  incised;  first  and  twelfth  spines  con- 
tained three  and  one-third  timesi  in  length  of  maxillar}';  fourth  to 
seventh  spines  longest;  tenth  and  thirteenth  spines  of  equal  length; 
second  and  third  dorsal  rays  longest.  Anal  fin  rounded,  first  spine  a 
little  less  than  one-half  the  length  of  second;  second  and  third  spines 
of  equal  length,  the  second  much  stronger.  Pectoral  rounded,  the 
lower  eight  rays  simple.  Ventrals  pointed  when  depressed.  Eklge  of 
caudal  slightly  convex.  Color,  in  alcohol,  dark,  with  scarcely  notice- 
able irregular  blotches  on  upper  parts;  fins  broadly  edged  with  darker 
color;  an  indistinct  light  band  on  pectoral. 

A  number  of  smaller  specimens  (co-types  No.  6274,  Leland  Stanford 
Junior  Univ.  Mus.),  from  the  same  locality  as  the  type,  are  much 
lighter  in  color,  with  small,  irregular  brown  spots  scattered  over  the 
body.  In  many  individuals  the  spots  are  collected  together,  forming 
four  or  five  indistinct  lateral  ])ands;  all  have  three  or  four  dark  lateral 
bands  radiating  downward  and  backward  f  I'om  the  orbit.  The  fins 
show  more  or  less  dark  color,  the  pectoral  and  caudal  often  being 
distinctly  barred. 
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Meaauremenis  of  Sebadodes  hakodaiis. 


Length  of  body  in  millimeters 

Length  of  head  in  body 

Depth  ofbody 

Distance  from  snout  to  dorsal 

Distance  from  snout  to  anal 

Depth  of  caudal  peduncle 

Length  of  caudal  peduncle 

Length  of  snout 

Length  of  maxillary 

Diameter  of  eye 

Width  of  interorbital  space 

Length  of  base  of  spinous  dorsal  . . . 

Length  of  base  of  soft  dorsal 

Length  of  first  dorsal  spine 

Length  of  fourth  dorsal  spine 

Length  of  thirteenth  dorsal  spine... 

Length  of  third  dorsal  ray 

Length  of  base  of  anal 

Length  of  first  anal  spine 

Length  of  second  anal  spine 

Length  of  third  anal  spine 

Length  of  second  anal  ray 

Length  of  longest  pectoral  ray 

Length  of  longest  ventral  ray 

Length  of  caudal , 

Number  of  dorsal  rays , 

Number  of  anal  rays , 

Number  of  pectoral  rays , 

Number  of  pores  in  lateral  line 


196 

82 

84 

.37 

.86 

.35 

.38 

.37 

.37 

.36 

.34 

.33 

.75 

.76 

.74 

.12 

.10 

.10 

.20 

.17 

.16 

.08 

.09 

.085 

.17 

.18 

.16 

.09 

.085 

.09 

.09 

.07 

.07 

.40 

.38 

.89 

.20 

.22 

.22 

.06 

.06 

.07 

.13 

.17 

.17 

.09 

.10 

.09 

.17 

.17 

.17 

.16 

.]& 

.165 

,06 

.07 

.06 

.12 

.14 

.15 

.12 

.14 

.14 

.21 

.19 

.20 

.26 

.26 

.26 

.21 

.21 

.22 

.28 

.23 

.22 

12 

12 

12 

7 

7 

7 

18 

18 

18 

46 

44 

49 

86 
.36 
.36 
.34 
.77 
.10 
.16 
.09 
.17 
.09 
.07 
.39 
.23 
.07 
.14 
.10 
.18 
.16 
.075 
.15 
.14 
.19 
.27 
.23 
.23 

12 
7 

18 

50 


79 
.35 
.36 
.34 
.76 
.10 
.17 
.09 
.16 
.095 
.07 
.40 
.23 
.07 
.16 
.12 
.19 
.16 
.08 
.15 
.15 
.19 
.27 
.21 
.22 

12 
7 

18 

46 


79 

76 

.36 

.36 

.37 

.34 

.34 

.88 

.73 

.76 

.10 

.11 

.17 

.15 

.09 

.09 

.165 

.17 

.10 

.10 

.07 

.07 

.39 

.87 

.23 

.22 

.07 

.07 

.17 

.16 

.11 

.10 

.19 

.18 

.16 

.16 

.07 

.085 

.15 

.165 

.14 

.15 

.19 

.19 

.27 

.27 

.23 

.22 

.23 

.23 

13 

12 

7 

7 

18 

18 

46 

45 

66 

66 

.87 

.87 

.83 

.37 

.35 

.34 

.74 

.76 

.10 

.10 

.17 

.16 

.09 

.09 

.17 

.17 

.10 

.105 

.07 

.065 

.39 

.39 

.22 

.19 

.08 

.06 

.17 

.16 

.10 

.12 

.17 

.17 

.15 

.15 

.07 

.06 

.15 

.15 

.16 

.15 

.20 

.18 

.27 

.28 

.22 

.19 

.23 

.24 

12 

12 

7 

7 

18 

18 

45 

45 

SEBASTODES  SCYTHROPUS  Jordan  and  Snyder,  new  species. 

(Plate  XV.) 

Type.—l^o.  49406,  U.S.N.M. 

Locality. — Misaki,  near  Tokyo,  Japan.     Collector,  K.  Otaki. 

Description. — Head,  measured  to  end  of  opercular  flap,  2|  in  length 
depth,  2i;  depth  of  caudal  peduncle,  3i  in  head;  eye,  2f ;  snout,  5 
maxillary,  2i;  interorbital  space,  4J;  height  of  longest  do i-sal  spine,  2^ 
longest  ray,  2f;  anal  spine,  2|,  ray,  2^;  pectoral,  3^  in  length;  ven- 
trals,  4i;  caudal,  41;  number  of  dorsal  spines,  13;  rays,  13;  anal  spines, 
3;  rays,  6;  pectoral  rays,  8+8;  scales  in  lateral  line,  31;  pores,  28. 

Eye  very  large;  round;  high  in  head;  nearer  tip  of  snout  than  to 
posterior  edge  of  opercle,  a  distance  equal  to  interorbital  width.  Inter- 
orbital area  convex;  with  a  median  longitudinal  groove,  deepest  ante- 
riorly, growing  shallower  and  wider  posteriorly;  the  groove  bounded 
laterally  by  a  pair  of  low,  rounded  ridges.  Mouth,  oblique;  maxillary 
extending  to  a  vertical  through  a  point  a  little  posterior  to  center  of 
pupil;  lower  jaw  with  a  slender,  symphyseal  knob  which  projects  in  a 
line  with  upper  contour  of  head.  Teeth  on  jaws,  vomer  and  palatines; 
symphyseal  patch  of  teeth  of  lower  jaw  elevated,  fitting  into  a  median 
toothless  notch  of  the  upper  jaw;  palatine  bands  narrow.  Gill-rakers 
long  and  slender;  10+24  on  first  arch.  Head  strongly  armed;  preocu- 
lar,  postocular,  and  occipital  spines  large  and  sharp;  preceded  by  promi- 
nent ridges;  tympanic  spine,  acute;  smaller  than  postocular;  nasal 
spines  well  developed;  preorbital  with  2  strong  spines  directed  down- 
ward; above  these  an  indistinct  lobe;  preopercle  with  5  large  spines; 
the  upper  3,  of  which  the  second  is  longest,  project  backward;  the 
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lower  2  project  downward  and  backward;  a  subopercular  and  an  inter- 
opercular  spine  closely  approximated;  2  large,  flat,  acute  spines  on 
upper  part  of  opercle;  2  small,  humeral  spines.  Head  completely 
scaled;  lower  jaw,  maxillary,  and  preorbital  area  with  very  small 
scales;  dorsal,  anal,  caudal,  and  venti*al  fins  with  small  scales  extend- 
ing almost  to  tips  of  spines  and  rays;  pectorals  less  extensively  scaled; 
all  the  scales  except  those  on  fins  and  branchiostegals  ctenoid.  Fii-st 
dorsal  spine  shortest;  equal  in  length  to  width  of  interorbital  space; 
second  equal  in  length  to  ninth  and  tenth;  third  to  sixth  twice  as  long 
as  first;  interspinal  membranes  deeply  incised.  Longest  dorsal  rays 
as  long  as  third  spine.  First  anal  spine  a  little  less  than  half  as  long 
as  second,  somewhat  more  than  half  as  long  as  third;  second  spine 
strong.  Edge  of  caudal  concave;  8  lowermost  rays  of  pectoral  simple; 
uppermost  simple  ray,  in  middle  of  fin,  longest,  extending  to  a  vertical 
through  insertion  of  anal.  Ventrals  extending  to  vent.  Color,  in  alco- 
hol, light,  with  brownish,  cloud-like  blotches  of  irregular  shape,  a  blotch 
equal  in  width  to  half  the  diameter  of  orbit  extending  from  insertion 
of  dorsal  downward  to  lower  edge  of  interopercle,  the  brownish  color 
darker  on  upper  part  of  opercle;  a  patch  of  dark  color  on  upper  median 
part  of  body,  spreading  over  posterior  two-thirds  of  spinous  dorsal, 
extending  posteriorly  below  base  of  soft  dorsal,  and  reaching  upward 
on  anterior  part  of  the  latter  fin;  a  dark  band  on  posterior  dorsal  part 
of  caudal  peduncle. 

A  larger  specimen  (cotype  No.  6271,  Leland  Stanford  Junior  Uni- 
versity collection)  differs  in  no  particular  from  the  one  described. 


Measurements  of  SehaModes  scythropus. 


Length  of  body  in  millimctors 

Lenjfth  of  head  in  body 

Depth  of  body 

Distance  from  snout  to  dorsal 

DiMttinco  from  miout  to  anal 

Depth  of  caudal  peduncle 

Length  of  caudal  peduncle 

Length  of  snout 

I>ength  of  maxillary 

Diameter  of  eye 

Width  of  interorbital  space 

Length  of  base  of  spinous  dorsal  . , 

Ix'ngth  of  l>aw  of  soft  dorsal 

Length  of  first  dorsal  spine 

Length  of  fourth  drirsal  spine 

Ijcngth  of  thirteenth  dorsal  spine  . 

Length  of  third  dorsal  ray 

Length  of  base  of  anal 

Length  of  first  anal  spine 

I^ength  of  second  anal  spine 

I^ength  of  third  anal  spine 

Length  of  second  anal  ray 

Length  of  longest  pectoral  ray  — 

Length  of  longest  ventral  ray 

Li'ngth  of  caudal 

Numl)er  of  dorstil  rays 

Number  of  anal  rays 

Number  of  pectoral  rays 

Number  of  pores  in  lateral  line — 






150 

130 

87 

37 

41 

40 

38 

38 

73 

73 

11 

U 

18 

19 

8 

8 

16i 

17 

15 

14 

9 

8i 

44 

44 

21 

21 

8 

8 

17 

19 

11 

12 

15 

12 

15 

17 

8 

9 

18 

19 

15 

16 

17 

18 

33 

32 

23 

23 

23 

25 

12 

18 

6 

6 

16 

16 

28 

27 
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SEBASTODES  PACHYCEPHALUS  (Temminck  and  Schlegel). 

Misaki  (Otaki). 

HELICOLENUS  MARMORATUS  (Cuvier  and  Valenciennes). 

Hakodate  {ATbatrosH).     Tokyo  (Otaki). 

HELICOLENUS  ALBAFASCIATUS  (L&c^pide). 

Probably  distinct  from  //.  ddctylopterm^  a  common  species  of  the 
Mediterranean,  although  very  closely  related. 
Misaki  (Otaki). 

SCORP^NA  PIMBRIATA  D6derlein. 

Tokyo  (Otaki). 

SCORPANA  ONARIA  Jordan  and  Snyder,  new  species. 

(Plate  XVI.) 
{Soorpsena  negUda  Temminck  and  Schl^l,  not  of  Meckel.) 

Type.— Specimen  No.  49405,  U.S.N.M. 

Locality. — Misaki,  Japan.     Collector,  K.  Otaki. 

Description. — Head,  measured  to  end  of  opercular  flap,  2^  in  length; 
depth  of  caudal  peduncle,  4i  in  head;  eye,  4;  snout,  4;  maxillary,  2; 
interorbital  space,  7i;  height  of  longest  dorsal  spine,  2i;  longest  ray, 
2i;  anal  spine,  2f ,  ray,  2i;  pectorals,  ^\  in  length;  ventrals,  4;  caudal, 
3|;  number  of  dorsal  spines,  12;  rays,  9;  anal  spines,  3;  rays,  5;  pec- 
toral rays,  17;  scales  in  lateral  line,  30;  pores,  21. 

Dorsal  outline  of  body  angular;  its  highest  point  at  base  of  first 
dorsal  spine,  from  which  it  slopes  anteriorly  to  tip  of  snout;  posteri- 
orly to  end  of  dorsal  fin;  caudal  peduncle  narrow;  head  very  large. 
Eye  large;  high  in  head;  two  times  as  far  from  end  of  opercular  flap 
as  from  tip  of  snout.  Jaws  equal;  the  symphysial  knob  of  lower  jaw 
projecting.  Maxillary  extending  to  a  vertical  through  posterior  edge 
of  orbit.  Bands  of  teeth  on  jaws,  vomer,  and  palatines;  the  vomer  and 
palatine  l)ands  narrow.  Gillrakers  on  first  arch  5+9;  short,  blunt, 
covered  with  small,  sharp  spines.  Interorbital  space  deeply  concave; 
interorbital  ridges  prominent,  close  together,  ending  posteriorly  in 
strong  spines.  Quadrate  pit  of  occiput  distinct.  No  pit  between 
anterior  border  of  eye  and  suborbital  stay.  Supraocular  tentacle  as 
long  as  diameter  of  pupil.  Head  very  strongly  armed.  Nasal  spines 
slender.  Ocular  rim  with  four  large,  flat  spines;  the  one  above  the 
pupil  blunt.  Tympanic  spine  present.  Preorbital  with  a  strong  spine 
projecting  downward;  a  bifid  spine  projecting  forward;  at  the  base  of 
these  a  bifid  spine  projecting  outward;  of  each  bifid  spine  the  upper 
branch  is  the  longer.  Suborbital  stay  with  three  strong,  flat  spines. 
Preopercle  with  five  spines;  the  upper  longest  and  bifid  in  line  with 
those  of  suborbital  stay,  the  lower  short  and  blunt.     Opercle  with  two 
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spines  preceded  by  ridges;  two  strong  occipital  spines;  two  post-tem- 
poral spines.  Head  naked,  except  upper  part  of  opercular  flap  and  on 
preopcrdc;  the  scales  of  the  latter  region  large,  smooth,  embedded, 
and  difficult  to  detect  Body  everywhere  with  scales,  except  a  small 
axillary  space;  those  on  the  upper  parts  strongly  ctenoid;  those  cov- 
ered by  pectoral  fin  smooth  and  more  or  less  embedded;  breast  and 
region  anterior  to  base  of  pectoral  with  deeply  embedded,  smooth 
scales.  Along  the  lateral  line  and  scattered  over  the  head  and  body 
are  small  epidermal  flaps.  Third  dorsal  spine  longest;  contained  two 
and  one-half  times  in  head;  length  of  first  contained  two  and  one-half 
in  third;  fourth  spine  little  if  any  shorter  than  third;  others  gradually 
shorter  to  the  last,  which  equals  the  eighth  in  length.  Ekige  of  soft 
dorsal  rounded;  longest  rays  2i  in  head.  Second  anal  spine  much 
stronger  than  others;  longest;  3  in  head;  first  spine  one-half  as  long 
as  second.  First  ray  longest;  2i  in  head.  Eidge  of  caudal  rounded. 
First  uppermost  and  10  lower  I'ays  of  pectoral  simple,  the  lower  ones 
covered  with  thick  skin.  Ventral  rays  reaching  a  little  beyond  tips  of 
pectorals.  Color  in  alcohol,  light,  clouded  above  with  darker;  a  few 
small  dark  spots  scattered  over  the  body  and  fins,  except  ventrals;  an 
elongate  dark  blotch  on  upper  part  of  spinous  dorsal,  between  fifth 
and  tenth  spines. 

Two  other  specimens  (cotypes.  No.  6275,  Leland  Stanford  Junior 
Univ.  Mus.),  which  differ  slightly  from  the  one  described,  were  col- 
lected. One  has  a  much  smaller  blotch  on  the  spinous  dorsal,  and  the 
small  spots  on  the  body  are  more  distinct.  The  other  has  no  spots  on 
the  fins. 

Scorpcena  anaria  resembles  S,  Jimhriata  in  general  appearance. 
The  former  has  a  much  larger  and  more  strongly  armed  head,  larger 
eye  and  mouth,  and  higher  dorsal  spines. 


Measurements  of  Scorpama  onaria. 


Length  of  body  In  mm 

Ijength  of  head  In  body 

Depth  of  body 

Distance  from  wioiit  to  dorsal 

Distance  from  snout  to  anal 

Depth  of  caudal  peduncle 

Length  of  snout 

Length  of  maxillary 

Diameter  of  eye 

Width  of  interorbital  space 

Length  of  base  of  spinous  dorsal 

Length  of  base  of  soft  dorsal 

Length  of  flret  dorsal  spine 

Length  of  third  dorsal  spine 

Length  of  longest  dorsal  ray 

Length  of  bju*e  of  anal 

Length  of  first  anal  spine 

IjCngth  of  second  anal  spine 

Length  of  third  tinal  spine 

Length  of  longest  anal  ray 

Length  of  longest  pectoral  ray 

Length  of  longest  ventral  ray 

Length  of  caudal 

Number  of  dorsal  rays 

Number  of  anal  rays 

Number  of  pectoral  rays 

Number  of  pores  In  lateral  line. ;v:;  v  ■  ■  v  — 

Number  of  scales  above  lateral  line  to  base  of  fifth  spme.. 


159 

145 

46 

46 

38 

40 

43 

43 

78 

76 

11 

10 

13 

12 

23 

23 

13 

15 

6i 

5 

41 

44 

15 

21 

8 

10 

20 

17 

19 

19 

14 

13 

8i 

9 

17 

18 

14 

15 

20 

20 

26 

27 

24 

23 

28 

28 

10 

11 
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5 

17 

17 

21 

22 
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8 
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COCOTROPUS  POTTII  Stcindachncr. 

Tokyo  (Otaki). 

PTEROIS  LUNULATA  Tcmminck  and  Schlcgel. 

Tokyo  (Otaki). 

TETRAROGB  LONGISPINIS  Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 

PBLOR  JAPONICUM  Cuvier  and  Valenciennes. 

Tokyo  (Otaki). 

Family  HEXAGRAMMID^. 

HEXAGRAMMOS  SUPERCILIOSUS  (Pallas). 

Iturup  Island  (Albatross), 

HEXAGRAMMOS  OTAKII  Jordan  and  Starks. 
(Labrax  kexagramrmis  Temmlnck  and  Schlegel;  not  of  Pallas). 
Tokyo  (Otaki). 

HEXAGRAMMOS  OCTOGRAMMUS  (Pallas). 
( Chirus  ordinaius  Cope. ) 
Iturup  Island;  Robben  Island  {Albatross). 

HEXAGRAMMOS  LAGOCEPHALUS  (Pallas). 

Bering  Island;  Iturup  Island  (Albatross). 

AGRAMMUS  AGRAMMUS  (Temminck  and  Schlegel). 
{Agrammwi  scMegeli  Gunther. ) 
Tokyo  (Otaki). 

Family  COTTID^. 

ARCHISTES  PLUMARIUS  Jordan  and  Gilbert. 

Ushishir  Island  (Albatross). 

PSEUDOBLENNIUS  PERCOIDES  Gunther. 
(Pseudoblennbis  anahaze  Bleeker.) 
Tokyo  (Otaki). 

PSEUDOBLENNIUS  COTTOIDES  (Richardson). 
( Cmtridermichthys  marmoralxm  and  C.  elegana  Steindachner. ) 
Yokohama  (Alhatiross). 

PODABRUS  CENTROPOMUS  (Richardson). 

Misaki  (Otaki). 
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MYOXOCBPHALUS  STBLLERI  Tilesius. 
{CgUus  decastrenm  Kner.) 
Hakodate  {Alhatroas), 

ARGYROCOTTUS  ZANDERI  Herzenstein. 

Iturup  Island  (Albatross). 

Family  PLATYCEPHALID^. 

PLATYCEPHALUS  INDICUS  (Liniueus). 
{Platycephalus  vrmdicUor  Forakil. ) 
Tokyo  (Otaki). 

PLATYCEPHALUS  CROCODILUS  Tilesius. 
{Platyvephalus  guUatus  Cuvier  and  Valenciennesi.) 
Tokyo  (Otaki). 

INSIDIATOR  Jordan  and  Snyder,  new  genus. 

Fusidiator  (type,  rudis)  differs  from  Pl<ityc€plwlu8  in  having  3  pre- 
opercular  spines  instead  of  2,  and  in  the  larger  scales  and  rougher 
head. 

INSIDIATOR  RUDIS  (GUnthcr). 

Tokyo  (Otaki). 

Family  AGONID  J5. 

PERCIS  JAPONICUS  (PalUs). 
{Agonu*  stegophihalmus  Tilesius.) 
Robben  Island  {Albatross). 

BRACHYOPSIS  ROSTRATUS  (Tilesius). 
Iturup  Island  {AnxitroMi). 

PALLASINA  BARBATA  (Steindachner). 
Iturup  Island  (Albatross). 

PODOTHECUS  HAMLINI  Jordan  and  Gilbert. 

Shana  Bay,  Iturup  Island  (Albatross). 

PODOTHECUS  THOMPSONI  Jordan  and  Gilbert. 
Shana  Bay,  Iturup  Island  (Albatross), 
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Family  LlPARIDIDiE. 

LIPARIS  AGASSIZII  Putnam. 

Hakodate  {Albatross). 

Family  TRIGLID^. 

CHELIDONICHTHYS  KUMU  (Lesson  and  Gaoot). 

Tokyo  (Otaki). 

LBPIDOTRIQLA  LOMQISPINIS  Steindachner. 

Tokyo  (Otaki). 

LEPIDOTRIQLA  MICROPTERA  GUnther. 
{Lepidolrigla  drauchii  Steindachner. ) 
Tokyo  (Otaki). 

Family  TRTCHODONTIDiE. 

ARCTOSCOPUS  JAPONICUS  Steindachner. 

Iturup  Island  {Albatross). 

Family  TRACHINIDiE. 

MEOPERCIS  MULTIFASCIATA  Doderlein. 

Tokyo  (Otaki). 

PARAPERCIS  SEXFASCIATA  (Temminck  and  Schlegel). 

Tokyo  {Albatross). 

Family  SILLAGINID^. 

SILLAGO  JAPONICA  (Temminck  and  Schlegel). 

Tokyo  (Otaki;  Albatross). 

Family  MALACANTfflDiE. 

LATILUS  SINENSIS  Lac^^de. 

(LatUus  argentatus  Cuvier  and  Valenciennes.) 
Tokyo  (Otaki;  Albatross). 

Family  URANOSCOPIDiE. 

URANOSCOPUS  ASPER  Temminck  and  Schlegel. 

Tokyo  (Otaki;  Albatross). 

Proc,  N.  M,  vol.  xxiii 24  r^^^^T^ 
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Fanuly  CALLIONYMIDJE. 

CALLIONYMUS  JAPONICUS  Houttuyn. 

( CksUionymus  longkavdaius  and  C.  variegaius  Temminck  and  Schlegel. ) 
Yokohama  (Otaki). 

CALLIONYMUS  RICHARDSONII  (Bleeker). 

Tokyo  (Otaki). 

CALLIONYMUS  CURVICORNIS  Cuvier  and  Valenciennes. 

( CaUionymuti  x^akndennei  Temminck  and  Schlegel. ) 
(?  CaUionymus  inframundtu  Gill.) 

Yokohama  (Otaki). 

CALLIONYMUS  BENITEGURI  Jordan  and  Snyder,  new  species. 

(Plate  XVIL) 

A  CaUionymm  which  we  are  unable  to  identify  with  any  known 
species  differs  markedly  from  C.  curiucornU  and  C.  jap(ml<yuH  in 
having  a  less  pointed  snout  and  a  much  wider  interorbital  space.  We 
here  describe  it  as  CaUhnymns  henitegxtri^  new  species. 

Xype.—^o.  49402,  U.S.N.M.  From  Bay  of  Tokyo,  Japan.  Col- 
lected by  K.  Otaki. 

Descrlptlan.—liesd,  Si  in  body;  depth,  2i  in  head;  snout,  2i;  orbit, 
4|;  interorbital  space,  9;  maxillary,  2^;  first  dorsal  spine,  2i;  rav,  1^- 
last  dorsal  ray,  4f  in  body;  first  anal  ray,  lOi;  last  anal  ray,  Gi;  length 
of  pectoral,  5;  ventral,  4J;  caudal,  2i;  number  of  dorsal  spines,  4; 
rays,  9;  anal  rays,  9;  pectoral  rays,  20. 

Body  much  depressed;  snout,  viewed  from  the  side,  acmte;  from 
above,  sharply  rounded.  Upper  rim  of  orbit  projecting  above  dorsal 
contour  of  head;  interorbital  space  deeply  convex.  Eye  nearer  gili- 
opening  than  tip  of  snout,  a  distance  equal  to  its  longitudinal  diameter. 
Upper  jaw  projecting  a  little  beyond  the  lower,  maxillary  exc^^ssivelv 
proti-actile,  its  posterior  end  falling  short  of  a  perpendicular  through 
anterior  edge  of  orbit,  a  distance  equal  to  interorbital  space.  Lips 
extending  laterally  as  flajjs,  which  unite  on  each  side  below  the  middle 
of  maxillary.  Teeth  of  jaws  in  narrow  villiform  bands.  Distance 
between  gill-openings  equal  to  length  of  snout;  width  of  spiracle 
equal  to  one-half  the  diameter  of  eye.  Preopercular  spine  prominent; 
posterior  end  with  three  large  teeth,  the  first  projecting  backward; 
the  third  projecting  upward;  a  minute  tooth  proximal  to  the  third; 
basal  part  of  spine  with  a  tooth  equal  in  size  to  the  first,  which  pro- 
jects forward;  all  the  teeth  covered  with  skin,  so  that  only  their  tips 
project.  Lateral  lines  extending,  one  on  each  side  of  body  and  on 
caudal  fin;  connected  by  a  loop  over  jwsterior  part  of  caudal  peduncle. 
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and  by  a  similar  one  across  the  occiput;  continuing  forward  from 
occipital  region  a  bifid  branch  is  sent  downward  toward  the  preoper- 
cular  spine;  a  siniilar  branch  passes  downward  from  posterior  edge  of 
orbit.  Parietals  each  with  an  elevated  knob  with  minute  ridges  radi- 
ating from  the  center.  Dorsal  spines  weak;  the  first  longest,  with  a 
short  filament;  second  spine  shorter,  its  base  close  to  that  of  first; 
third  and  fourth  spines  farther  apart,  the  fourth  one-half  as  long  as 
third.  Dorsal  rays  simple,  except  the  last,  which  is  double,  branched, 
and  longer  than  the  others.  Anal  inserted  on  a  vertical  passing  half 
way  between  second  and  third  dorsal  rays;  next  to  last  anal  ray 
directly  below  last  dorsal  ray;  other  rays  similar  in  shape  to  those  of 
dorsal,  except  that  they  are  shorter.  Both  dorsal  and  anal,  when 
folded,  reaching  base  of  caudal;  the  dorsal  somewhat  the  longer. 
Pectoral  pointed,  upper  edge  a  little  concave;  the  lower  convex;  all 
the  rays,  except  the  uppermost  and  the  lowermost,  branched.  Ven- 
tral rays,  each  with  about  nine  branches,  the  filamentous  tips  of  which 
project  a  little  beyond  edge  of  fin;  membrane  of  fin  attached  poste- 
riorly to  middle  of  base  of  pectoral.  Caudal  rounded  posteriorly. 
Color,  in  alcohol,  upper  parts  brownish  with  many  round  and  oblong 
whitish  spots,  having  somewhat  darker  borders;  a  row  of  larger  spots 
along  the  lateral  line;  under  parts,  anterior  to  anal  tin,  dead  white; 
in  the  region  of  anal  yellowish.  Dorsal  and  caudal  fins  with  dark- 
bordered  white  spots,  among  which  are  scattered  brown  spots  of  about 
the  same  size;  spinous  dorsal  with  a  linear  dark  edge;  three  lower 
interradial  membranes  of  caudal  brownish,  without  spots. 

The  type  is  a  female,  185  nun.  long.  Other  females  (cotypes.  No. 
6278,  Leland  Stanford  Junior  University)  closely  resemble  the  type. 
There  is  some  variation  in  the  size  of  the  teeth  on  the  preopercular 
spine,  and  one  of  them  is  sometimes  absent.  On  the  dorsal  and  caudal 
fins  the  spots  are  arranged  in  more  or  less  definite  rows;  longitudinally 
on  the  dorsal;  transversely  on  the  caudal.  A  male  specimen  is  darker 
both  above  and  below,  the  spots  on  head  and  body  being  small  and 
indistinct.  The  caudal  has  many  large,  oval,  brown  spots  on  a  back- 
ground marbled  with  white  and  brown.  The  anal  is  dusky,  with 
whitish  crossbars  on  the  membranes.  The  first  two  dorsal  spines  are 
broken  oflf  just  above  the  edge  of  the  fin.  Their  size  at  the  broken 
place  indicates  that  they  were  much  longer.  The  third  spine  has  a 
short  filament. 

Family  GOEHDyE. 

ODONTOBUTIS  OBSCURUS  (Temminck  and  Schlegel). 
Yokohama  (Otaki). 

ELEOTRIS  OXYCEPHALA  (Temminck  and  Schlegel). 

Laka  Biwa  (Otaki).  » 
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ACENTROGOBIUS  GYMNAUCHEN  (Sleeker). 

Tokyo  (Otaki;  Kishinouyc). 

ACENTROGOBIUS  PPLAUMI  Sleeker. 
Tokyo  (Kishinouye). 

ASOMA  LACTIPES  (HUgendorf). 
Tokyo  (Otaki);  Tone  River  (Kishinouye). 

CHiENOGOSIUS  CASTANEUS  (O'Shaughnessy). 

Tokyo  (Otaki);  Laka  Biwa  (Ishikawa). 

CHJENOGOSIUS  MACROGNATHOS  (Sleeker). 

Lake  Biwa  (Ishikawa;  Kishinouyc). 

In  some  of  our  specimens  from  Lake  Biwa  the  maxillary  scarcely 
reaches  the  eye  posteriorly,  while  in  others  it  extends  far  past,  as 
figured  by  Bleeker.  The  lower  jaw  projects  slightly  beyond  the 
upper.  Some  individuals  show  scarcely  a  trace  of  dark  color;  others 
have  minute  dark  dots  grouped  close  together,  forming  reticulations 
on  the  upper  parts  of  the  body.  The  caudal  fin  has  4  dark  vertical 
bands. 

The  head  and  nape,  as  far  back  as  the  thin  ventral  wall  of  the 
abdomen,  naked;  other  parts  of  body  with  small  scales,  62  to  60  in  a 
lateral  series.     Described  by  Bleeker  as  scaleless. 

Dr.  Van  Lidth  de  Jeude,of  the  University  of  Leyden,  kindly  sends 
us  the  following  note  concerning  Bleeker's  type  in  the  Leyden  museum: 

I  am  rather  inclined  to  think  that  the  specimen  must  have  bad  small  scales  *  »  ♦. 
A  careful  microscopical  examination  exhibited  on  some  parts  of  the  body  ecale- 
l>ouche8  about  0.28  mm.  wide,  and  after  softly  stroking  the  tail  end  with  a  small 
scalpel  I  succeeded  in  loosening  a  small  scale  about  0.25  mm.  wide. 

Dr.  Van  Lidth  de  Jeude  also  adds  that  it  is  possible  that  the  scale 
may  have  adhered  to  the  specimen  examined  as  a  result  of  contact 
with  some  other  species. 

GOBIUS  SIMILIS  (Gm). 
{Rhinogobiiuf  similis  Gill. ) 

Lshikawa-Ken  (Kishinouye). 

CH^TURICHTHYS  HEXANEMUS  (Bleeker). 
Lake  Biwa  (Ishikawa). 

TRIiENOPHORICHTHYS  SQUAMISTRIGATUS  (Hilgendorf). 
Tone  River;  Ishikawa-Ken  (Kishinouye). 
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TRIFISSUS  Jordan  and  Snyder,  new  genus. 

The  genus  Trijissvs  differs  from  TrlcBnophorichthyH  in  having  canine. 
teeth,  one  on  each  side  of  the  lower  jaw  posteriorly. 

Diagnosis  of  Trijmus  new  genus. 

Type,  Tr{fis»u8  ioturvs^  new  species. 

Body  rather  elongate;  caudal  peduncle,  deep;  head  wide;  snout 
blunt;  mouth  somewhat  oblique;  premaxillary  extending  to  a  vertical 
through  anterior  edge  of  pupil;  jaws  equal,  with  a  row  of  movable, 
trilobed  teeth,  followed  by  small,  simple  ones;  lower  jaw  with  a  dis- 
tinct, curved  canine  on  each  side,  posterior  to  the  trilobed  teeth.  Body 
with  small  ctenoid  scales;  nape  and  posterior  part  of  head  with  scales; 
interorbital  area,  snout,  cheeks,  and  under  part  of  head  naked.  Doi-sal 
fins  not  connected,  the  first  with  six  spines.  Ventrals  united,  free 
from  belly. 

TRIFISSUS  lOTURUS  Jordan  and  Snyder,  new  species. 
(Plate  XVIII.) 

Type.—¥io.  49403,  U.S.N.M. 

Locality. — Bay  of  Tokyo,  Japan.  Collector,  K.  Kishinouye.  Japa- 
nese name,  Shvrnalutze  (striped  goby). 

Description. — Head,  3|  in  length;  depth,  4i;  depth  of  caudal 
peduncle,  6^;  eye,  4  in  head;  snout,  4|;  interorbital  space,  8;  height 
of  longest  dorsal  spine,  7  in  length,  ray,  7;  longest  anal  ray  7i;  length 
of  pectorals,  3i;  ventrals,  4S;  caudal,  4i;  number  of  dorsal  spines,  6; 
rays,  13;  anal,  12;  scales  in  lateral  series,  54;  in  transverse  series, 
between  origin  of  soft  dorsal  and  anal. 

Head  wide  and  flat,  its  width  contained  one  and  a  half  times  in  its 
length;  interorbital  space,  convex.  Snout  blunt.  Mouth  slightly 
oblique;  jaws  equal;  premaxillary  extending  to  a  vertical  through 
anterior  edge  of  pupil;  lips  thick.  Upper  jaw  with  a  row  of  18  long, 
flat,  trilobed,  movable  teeth,  behind  which  is  a  row  of  small,  sharp, 
simple  teeth;  lower  jaw  with  20  trilobed  teeth,  followed  by  a  narrow 
band  of  simple,  sharp,  curved  ones;  each  side  of  lower  jaw  with 
a  small,  curved  canine.  Gill-rakers  short,  pointed.  Body  covered 
with  small,  ctenoid  scales,  large  posteriorly,  smaller  anteriorly,  extend- 
ing forward  on  nape  and  top  of  head  to  within  a  short  distance — 
about  the  diameter  of  pupil — of  the  edge  of  orbits;  other  paits  of 
head  naked;  without  barbels.  Dorsal  fins  not  connected;  third  spine 
longest;  others  gradually  shorter;  rays,  except  first  and  last,  of  about 
the  same  length.  First  ray  of  anal  short,  simple;  others  gradually 
longer.  Soft  dorsal  and  anal  projecting  an  equal  distance  posteriorly. 
Caudal  rounded.  Pectoral  somewhat  pointed,  extenting  posteriorly 
as  far  as  tip  of  depressed  dorsal.  Ventrals  not  adherent  to  belly;  their 
length  equal  to  distance  from  center  of  pupil  to  edge  of  opercle.     A 
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dark  color-band,  equal  in  width  to  vertical  diameter  of  pupil,  extend- 
ing from  upper  edge  of  eye,  along  base  of  dorsal  fins  to  the  c^iudal, 
where  it  ends  in  a  distinct,  dark  spot;  a  similar  band  running  from 
tip  of  snout,  through  eye,  upper  edge  of  base  of  pectoral  and  along 
side  of  body  to  a  little  below  middle  of  base  of  caudal;  an  indistinct 
dark  spot  on  lower  part  of  base  of  caudal;  sides  of  head  with  small, 
light  spots;  first  spine  and  first  i^ay  of  dorsal  fins  with  three  dis- 
tinct dark  dots;  the  color  extending  posteriorly  to  the  membrane; 
similar  spoti?  faintly  outlined  on  the  other  spines  and  rays;  the  mem- 
branes with  minute,  dark  dots;  edges  of  fins  a  little  dusky.  Anal,  with 
a  dark  band  along  the  edge.  Caudal,  with  indistinct  crosshairs.  Base 
of  pectoral  with  a  white  band. 

Besides  the  type,  one  other  specimen  (cotype.  No.  6270,  Leland  Stan- 
ford Junior  University  Museum)  was  collected.  It  is  a  little  smaller 
and  has  somewhat  brighter  colors  than  the  t}'pe,  but  differs  from  it  in 
no  other  important  way. 

Measurements  of  Trifissus  ioiurus. 


Length  of  body  in  millimeters 

Length  of  head  in  body 

Depth  of  body 

Distance  from  snout  to  dorsal 

Distance  from  snout  to  anal 

Depth  of  caudal  peduncle 

Length  of  caudal  peduncle 

Length  of  snout 

Diameter  of  eye 

Width  of  interorbital  space 

Length  of  base  of  spinous  dorsal 

Length  of  base  of  soft  dorsal 

Length  of  longest  dorsal  spine 

Length  of  longest  dorsal  ray 

Length  of  base  of  anal 

Length  of  longest  anal  ray 

Length  of  pectoral 

Length  of  ven  tral 

Length  of  caudal 

Number  of  dorsal  spines 

Number  of  dorsal  rays 

Number  of  anal  rays 

Number  of  scales  in  lateral  series 

Number  of  scales  between  origin  of  soft  dorsal  and  anal. . 


48 

43 

.29 

.30 

.22 

.22 

,37 

.38 

.60 

.58 

.14 

.13 

.22 

.22 

.06 

.06 

.07 

.07 

.03 

.04 

.13 

.14 

.26 

.24 

.15 

.16 

.16 

.18 

.18 

.18 

.15 

.15 

.25 

.23 

.22 

.20 

.23 

.28 

6 

6 

13 

13 

12 

12 

54 

16 

Tokyo  (Otaki). 


LUCIOGOBIUS  GUTTATUS  Gill. 


Family  BLENNIID^. 


BLENNIUS  YATEBEI  Jordan  and  Snyder,  new  species. 

(Plate  XIX.) 

The  only  species  of  Japanese  Blenniu%  known  to  us  is  represented 
by  a  small  specimen  collected  by  the  AlhaU^oss  near  Misaki.  It  is 
here  described  as  Bl^nnins  yatiibei^  new  species. 

7yj9^.— No.  49404,  U.S.N.M. 

Head,  3i  in  length;  depth,  4i;  depth  of  caudal  peduncle,  3  in  head; 
eye,  4;  snout,  3;  interorbital  space,  10;  height  of  dorsal  spines,  9  in 
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length;  anal,  9;  length  of  pectoral,  5i;  ventml,  7;  caudal,  6;  number  of 
dorsal  spines,  12;  rays,  16;  anal  rays,  18;  pectoral,  14;  pores  in  lateral 
line,  32.  Snout  short,  blunt,  its  outline  rising  abruptly  to  border  of 
eye.  Mouth  slightly  oblique;  jaws  subequal;  maxillary  extending 
to  a  vertical  through  center  of  pupil;  upper  lip  very  wide  and  thin;  a 
thin  fold  on  each  side  of  lower  jaw;  the  folds  not  connected  at  the 
symphysis.  Teeth  in  a  single  row  on  each  jaw;  curved;  incisor-like; 
closely  apposed  to  each  other;  their  cutting  edges  rounded;  2  strong, 
curved  canines  in  each  jaw;  those  of  the  lower  jaw  immediatel}'^  behind 
the  incisor  teeth;  a  small  space  between  upper  canines  and  incisors. 
Eye  oblong;  high  in  head;  midway  between  tip  of  snout  and  occiput; 
upper  border  of  eye  with  a  fringed  cirrus,  the  height  of  which  equals 
length  of  snout.  Nostril  with  a  flat,  branched  cirrus.  Body  naked. 
Lateral  line  arched  above  the  pectoral;  the  pores  large  anteriorly; 
becoming  indistinct  and  disappearing  on  the  posterior  third  of  the 
body.  A  line  of  mucous  tubes  extending  from  angle  of  mouth  along 
opercular  region  to  occiput;  a  set  of  radiating  tubes  around  lower 
border  of  eye.  Dorsal  extending  from  occiput  to  basal  rays  of  caudal; 
a  notch  between  spinous  and  soft  parts;  mys  a  little  higher  than  spines. 
Anal  preceded  by  2  free  spines;  each  with  a  large,  rounded,  fleshy 
pad;  posteriorly,  the  mys  gradually  become  a  little  higher;  membrane 
of  each  ray  attached  a  little  lower  anteriorly  than  posteriorly,  giving 
the  edge  of  fin  a  serrated  appearance.  Caudal  paddle  shaped;  free  from 
both  dorsal  and  anal.  Ventrals  slender.  Pectorals  rounded.  Color, 
in  spirits,  olive  brown;  dark  spots,  about  the  size  of  pupil,  arranged 
in  3  rows  on  sides  of  body;  rows  of  small,  dark  dots  between  and 
below  the  large  ones;  the  arrangement  in  rows  i*ather  indefinite;  mem- 
brane between  first  and  second  spines,  with  a  distinct  dark  spot  about 
as  large  as  eye;  14  small,  dark  spots  arranged  in  pairs  along  base  of 
dorsal;  smaller,  less  distinct  spots  above  these  tips  of  anal  rays  white; 
a  narrow,  blackish  band  below^  the  white  tips;  lower  part  of  pectoi'al 
more  dusky  than  upper. 

Some  measurements,  expressed  in  hundredths,  of  the  body  are  here 
given:  Length  of  body,  43  mm.;  head,  .27;  depth  of  body,  .24;  dis- 
tance from  snout  to  dorsal,  .26;  snout  to  ventrals,  .26;  snout  to  anal, 
.52;  depth  of  caudal  peduncle,  .09;  length  of  snout,  .10;  diameter  of 
eye,  .07;  length  of  orbital  cirrus,  .09;  width  of  interorbital  space,  .03; 
length  of  base  of  spinous  dorsal,  .34;  base  of  soft  dorsal,  .38;  height 
of  longest  dorsal  spine,  .11;  ray,  .14;  length  of  base  of  anal,  .47; 
length  of  longest  anal  ray,  .11;  length  of  pectoral,  .20;  ventral,  .16; 
caudal,  .17. 

The  species  is  named  in  memory  of  our  old  friend  and  schoolmate 
at  Cornell,  Riokichi  Yatabe,  formerly  professor  of  botany  in  the  Uni- 
versity of  Tokyo,  lately  drowned  in  a  sad  accident  in  the  bay  of 
Kamakura. 
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PHOLIDAPUS  DYBOWSKII  (Steindachner). 
{Pholidapus  grehnitzkii  Bean  and  Bean. ) 
Iturup  Island  (Albatross):  Volcano  Bay  {Ordmitsky). 

OPISTHOCENTRUS  OCELLATUS  (Tilesius). 

( Ounellus  apos  Cuvier  and  Valenciennes. ) 
•     ( OpisihocerUrus  quinquemciculcUus  Kner. ) 
{Blennopkidium  petropauli  Boulenger. ) 
{Apislhocentrus  tenuis  Bean  and  Bean.) 

Iturup  Island  (Albatross):  Volcano  Bay,  Hokkaido  (Albatross), 
ENEDRIAS  NEBULOSUS  (Temminck  and  Schlegel). 
( CerdT<ynotus  subfrenatus  Gill. ) 
Hakodate  (Albatross)]  Tokyo  (Otaki). 

PHOLIS  PICTUS  (Kner). 
Iturup  Island  (Albatross). 

PHOLIS  DOLICHOGASTBR  (PalUs). 
( Gunellus  ruberrimtuf  Cuvier  and  Valenciennes. ) 
Kuril  Islands  (Albatross). 

THERAGRA  CHALCOGRAMMUS  (Pallas). 
Kuril  Islands  (Albatross). 

GADUS  MACROCEPHALUS  Tilesius. 
Kuril  Islands  (Albatross). 

LOTELLA  PHYCIS  Temminck  and  Schlegel. 
(Lotella  schiegeli  Kaup.) 
Tokyo  (Otaki;  Albatross). 

ABYSSICOLA  MACROCHIR  (Gttnther). 

Oflf  Tokyo  (Albatross). 

CCELORHYNCHUS  KISHINOUYEI  Jordan  and  Snyder.     New  species. 

(Plate  XX.) 

Mr.  Otaki's  collection  contains  one  specimen  of  Ocelorhyn^hus  which 
is  apparently  closely  rslated  to  C.  australis.  It  differs  markedly  from 
that  species  as  described,  in  having  a  shorter  snout  and  a  much  larger 
eye. 

Type.—^o.  49395,  U.S.N.M. 

Looaliiy.'  Misaki,  Japan.    Collector,  K.  Otaki. 

Description. — Head,  5i  in  length;   depth  of  body,  ^\  length  of 
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snout,  Si  in  head;  diameter  of  eye,  2i;  lengtli  of  maxillary,  4;  width 
of  interorbital  space,  4i;  height  of  dorsal.  If;  length  of  longest  anal 
rays,  2i;  pectoral  rays.  If;  ventral  rays,  2J;  number  scales  in  lateral 
line,  129+ ;  between  insertion  of  dorsal  and  lateral  line,  5;  dorsal  rays, 
11+116';  anal  rays,  108;  pectoral  mys,  16;  ventral  rays,  7. 

Snout  sharp;  compressed;  its  dorsal  outline  concave;  viewed  from 
above,  the  outline  is  rounded.  Transverse  ridges  of  head  distinct; 
continued  in  a  straight  line  from  tip  of  snout  to  edge  of  preopercle; 
median  dorsal  region  of  snout  with  a  keel  which  broadens  toward  the 
interorbital  region;  a  low  curved  ridge  anterior  to  nostrils;  passing 
upward  and  posteriorly,  joining  interorbital  rim  above  the  eye,  and 
thence  running  backward  along  the  top  of  head  and  occiput;  a  pro- 
nounced ridge  extending  from  the  orbit  backward  above  upper  edge 
of  opercles.  Eye  very  large;  somewhat  oblong;  equidistant  from 
snout  and  posterior  edge  of  opercle.  Anterior  end  of  mouth  just 
behind  a  vertical  through  edge  of  orbit;  angle  of  mouth  below  center 
of  pupil.  Symphysis  of  lower  jaw  with  a  barbel.  Teeth  villiform; 
in  patches  which  grow  wider  anteriorly.  Slit  of  anterior  gill-mem- 
brane i  wider  than  that  of  posterior;  width  of  latter  equal  to  distance 
between  occipital  ridges.  Lateral  line  following  the  dorsal  contour. 
Scales  with  16  to  19  spiny  ridges;  scales  of  upper  part  of  head, 
especially  those  of  ridges,  plate-like;  with  minute  spines.  First  dorsal 
spine  minute;  second,  long;  smooth;  rays  successively  shorter.  Pec- 
toral pointed;  upper  rays  longest.  Ventral  extending  to  base  of  anal; 
its  first  ray  with  a  short,  slender  filament.  Color  in  alcohol,  brownish; 
a  dark  spot  on  axillary  region;  a  narrow  dark  band  along  base  of  anal. 
Some  carefully  made  measurements  of  the  type  are  here  given. 

Length  of  head,  measured  from  tip  of  snout  to  posterior  edge  of 
opercle,  .67  mm.;  length  of  snout,  .32  of  head;  longitudinal  diamett^r 
of  eye,  .38;  vertical  diameter  of  eye,  .31;  distance  between  orbit  and 
lower  edge  of  transverse  ridge,  .08;  interorbital  space,  .22;  tip  of 
snout  to  anterior  edge  of  mouth,  .32;  cleft  of  mouth,  .17;  length  of 
barbel,  — ;  width  of  gill-opening,  .49;  slit  in  anterior  gill-membi'ane, 
.14;  in  posterior  gill-membrane,  .09;  length  of  second  dorsal  spine, 
.70;  first  ray,  .70;  last  ray,  .17;  longest  pectoral  ray,  .81;  ventral  ray 
with  filament,  .43;  anal  ray,  .35. 

This  species  is  named  for  Dr.  Kamakichi  Kishinouye,  of  the  Imperial 
Fisheries  Bureau  of  Japan. 

'  From  this  specimen  the  extreme  tip  of  the  tail  is  lost,  so  the  exa<^t  numl)er  of 
doraal  and  anal  rays  and  the  character  of  the  caudal  fin  are  unknown. 
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Family  PLEURONECTID^. 

VBRASPER  VARIEGATUS  (Temminck  and  Schlegel). 
Tokyo  (Otaki;  AlhatrosH), 

VERASPER  MOSERI  Jordan  and  Gilbert. 
Iturup  Island;  Hakodate  {Albatross), 

VERASPER  OTAKII  Jordan  and  Snyder,  new  species. 

Type.— No.  49396,  U.S.N.M. 

Locality. — ^Tokyo,  Japan.     Collector,  K.  Otaki. 

Description. — Head  3f  in  length;  depth  of  caudal  peduncle,  10^; 
longitudinal  diameter  of  lower  orbit,  4  in  head;  length  of  snout,  6^; 
maxillary,  2^;  width  of  interorbital  space,  6  in  diameter  of  eye;  height 
of  longest  dorsal  rays,  2|  in  head;  anal  rays,  2f ;  rays  of  right  pectoral, 
IJ;  ventral,  3i;  number  of  dorsal  rays,  86;  anal,  68;  pectoral,  11. 
Number  of  scales  in  latei-al  line:  On  eyed  side,  92;  on  blind  side,  98. 

Body  dextral,  dorsal  outline  a  little  more  convex  than  ventral. 
Mouth  wide,  oblique;  outline  of  gape  strongly  curved;  maxillary 
reaching  a  vertical  from  posterior  edge  of  pupil;  symphyseal  knob 
small.  Teeth  of  both  jaws  small,  growing  larger  anteriorly;  those  of 
the  upper  jaw  in  two  series,  the  inner  ones  small,  the  outer  larger  and 
canine-like;  teeth  of  lower  jaw  in  a  single  series.  Gill  rakers,  6-+- 17; 
rather  slender,  length  of  longest  contained  4  times  in  maxillary. 
Anterior  nostril  with  a  dermal  flap  which  extends  to  posterior  edge  of 
second  nostril.  Anterior  margins  of  eyes  opposite  each  other.  Inter- 
orbital space  narrow,  convex.  LatA?ral  line  arched  above  pectoral,  the 
width  of  arch  equal  to  length  of  pectoral.  Right  side  of  body  and 
head,  except  snout,  lower  jaw,  and  a  small  space  near  vent,  covered 
with  small,  strongly  ctenoid  scales;  left  side  of  body  with  smooth 
scales;  on  both  sides  of  body  are  small,  elongate . scales  wedged  in 
between  the  larger  ones;  rays  of  doi*sal,  anal,  and  caudal  fins  with 
small  scales;  posterior  edge  of  maxillary  with  a  few  small  scales. 
Dorsal  fin  beginning  over  anterior  edge  of  pupil;  each  ray  with  a 
small,  projecting  filament;  anal  with  a  naked  spine  at  its  insertion; 
niys  with  filaments;  dorsal  and  anal  ending  opposite  each  other;  edge 
of  caudal  bluntly  angular.  Upper  rays  of  right  pectoral  longest;  pec- 
toral of  blind  side  shorter,  its  length  contained  2i  in  head,  its  middle 
rays  longest.  Color  in  alcohol,  brownish;  head  with  an  indistinct 
dark  spot  just  below  angle  of  preopercle;  two  similar  spots  on  a  line 
behind  upper  eye;  body  with  six  well-defined  dark  spots  with  indis- 
tinct light  markings,  arranged  3  above  and  3  below  lateral  line;  of  the 
anterior  pair,  the  upper  is  a  little  in  advance  of  the  lower  one,  others 
opposite  each  other;  two  indefinite  spots  above  the  lateral  line,  just 
posterior  to  angle  of  opercle;  fins  without  spots;  snout  on  blind  side 
with  a  transverse  black  blotch,  which  is  continued  on  the  lower  jaw. 
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One  specimen  was  taken.  We  here  record  some  carefully  made 
measurements:  Length  of  body  in  mm.,  280;  length  of  head  in  body, 
.26;  depth  of  body,  .44;  depth  of  caudal  peduncle,  .10;  distance  from 
snout  to  dorsal,  .09;  snout  to  anal,  .31;  anal  to  caudal,  .06i;  length  of 
snout,  .05i;  maxillary,  .11;  diameter  of  lower  orbit,  .06;  upper  orbit, 
.07;  width  of  interorbital  space,  .01^;  length  of  first  dorsal  ray,  .03i; 
highest  dorsal  ray,  .11^;  first  anal  ray,  .04;  highest  anal  ray,  .11; 
length  of  right  pectoral,  .14;  left  pectoral,  .11;  caudal,  .20;  ven- 
tral, .07. 

Named  for  Professor  Otaki,  who  firat  recognized  its  specific  distinct- 
ness and  who  figured  it  as  *'^ lEppofflossics,  new  species." 

PARALICHTHYS  OLIVACEUS  (Tcmminck  and  Schlcgcl). 

Tokyo  (Otaki): 
Hakodate  {Alhalrcm). 

RHOMBISCUSi  CINNAMOMEUS  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

PLEURONICHTHYS  CORNUTUS  (Temminck  and  Schlegel). 

Hakodate  {Alhatrosn), 
Tokyo  (Otaki;  Albatross). 

LIMANDA  YOKOHAMA  (Giinther). 

Tokyo  (Otaki). 
Hakodate  (Aliatross), 

CLIDODERMA  ASPERRIMUM    (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

KAREIUS*  SCUTIFER  Steindachner. 

Hakodate  {Alhatross), 
Tokyo  (Otaki). 

LIOPSETTA  OBSCURA  (Herzenstein). 

Itump  Island  {Albatross), 

PLATICHTHYS  STELLATUS  (Pallas). 
Robben  Island  {Albatross), 

^  Rhombiscus  Jordan  and  Snyder  (tyi)e,  cinnainomeus)  differs  from  Paraiichihys  in  the 
small,  uniform  teeth. 

*  The  genus  Kareitis  which  is  here  established  (type,  K.  saulifer)^  is  allied  to  lAop- 
setla,  differing  in  the  absence  of  scales  and  in  the  presence  of  certain  large  horny 
warts.    The  name  is  from  the  Japanese  word  Karei,  flounder. 
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Family  SOLEID.E. 

USINOSTIA  I  JAPONICA  (Temminck  and  Schlegel). 

Tokyo  (Otaki). 

ZBBRIAS  -^  ZEBRINA  (Temminck  and  Schlegel). 
Nagasaki  (Otaki). 

CYNOGLOSSUS  INTERRUPTUS  Gunther. 

Tokyo  (Otaki). 

ARELISCUS  3  JOYNERI  (CiUnthfer). 

Tokyo  (Otaki). 

Family  LOPHIID^^:. 

LOPHIOMUS  SETIGERUS  Vahl. 

Tokyo  (Otaki). 

Family  ANTENNARIDJ^]. 

ANTENNARIUS  TRIDENS  (Temminck  and  Schlegel). 

Yokohama  {AlhatrosH;  Otaki). 

^  The  new  genuA  Udnostia  (japoriica)  differs  from  Paraplagtma  in  the  presence  at 
three  lateral  lines  in8tea<i  of  two.  Ushhmshiia  (cow-tongue)  ifi  the  Japanese  common 
name. 

'The  new  genua  Zehriaa  (zeJtrimiJi)  differs  from  Synaptunt  in  having  the  left  pec- 
toral rudimentary. 

'The  new  genus  Areliscwt  ha.s  8  latt'ral  lines:  CSfTu)gl(Mitu»  {=Ardia)  lias  2. 
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Fig.  1.  GoBio  biw>e.  Fig.  2.  Gobio  mayed/c.  Fig.  3.  Otakia  rasborina. 

For  explanation  of  plate  see  pages  340,  342,  345. 
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SYNOPSIS  OF  THE  FAMILY  CARDIID^  AND  OF  THE 
NORTH  AMERICAN  SPECIES. 


By  William  Healey  Dall, 

Honorary  Curator,  Divigion  of  Mollusks. 


In  pursuance  of  the  plan  already  carried  out  for  the  Mactracea, 
Diplodontidse,  Leptonacea,  Psammobiidse,  Solenidee,  and  Tellinidse, 
I  have  prepared  the  following  synopsis  of  the  Cardiidce^  to  include 
the  species  found  on  both  coasts  of  North  America,  as  well  as  the 
subdivisions  of  the  family  considered  as  a  whole.  I  should  perhaps 
explain,  for  the  benefit  of  students  who  have  not  followed  recent  sys- 
tematic changes,  that  this  family  is  here  regarded  as  not  including 
the  curious  brackish-water  forms  associated  with  Adactia  in  the 
waters  of  the  Caspian  and  the  Tertiary  horizons  of  southeastern 
Europe.  These  forms  were  separated  as  a  distinct  family,  Zimnocar- 
diidcB^  by  Stoliczka  in  1870. 

The  forms  included  in  the  present  paper  have  the  hinge  teeth  arched 
(Cyclodont),  springing  from  below  the  hinge  margin,  with  the  hinge 
plate  obscure  or  undeveloped,  and  in  many  cases  the  two  cardinal 
teeth  in  one  of  the  valves  rotated  so  that  one  stands  above  the  other, 
while  in  the  opposite  valve  one  precedes  the  other  horizontally,  so 
that  the  axes  of  the  two  pairs  when  the  shell  is  closed  cross  each  other 
nearly  at  right  angles.  There  is  a  small  and  a  large  cardinal  in  each 
valve;  when  the  shell  is  closed  the  two  small  cardinals  are  external  to 
the  large  ones.  The  laterals  are  present  in  all  except  Lophocardium. 
The  sculpture  of  the  shell  is  chiefly  radial,  the  lobes  of  the  mantle 
free  below  the  siphons,  the  foot  geniculate,  elongated,  and  rounded, 
except  in  Serripe8^  which  has  it  compressed  and  serrate  below.  The 
gills  have  a  very  simple  type  of  reticulation,  strongly  plicate;  the 
anal  chamber  in  some  cases  is  separated  from  the  pedal  by  a  siphonal 
septum.  The  ligament  and  resilium  are  parivincular,  external  and  pos- 
terior.   The  valves  have  serrate  margins  and  frequently  gape  behind. 
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SYNOPSIS  OF  THE  FAMILY  CARDIID^E. 
Genus  CARDIUM  (Linnaeus)  Lamarck. 

(Syn.  Cardivm'  Linnaeus,  1758,  part;  +  Cerastes  and  Cerastoderma 
Poli,  1795;  •\' Acantlwcardm  Gray,  1851;  -\- Acanthocardlum  Roemer, 
1869;  +£warrfmw2  Fischer,  1887;  +CV^mrrf/?w^  Conrad,  1870;  +Car- 
dea  [Conrad,  MS.]  Whitfield,  1885;  -\' Plaglocardium  Cossmann,  1887; 
-^-PapiHicardium^  Sacco,  1899.) 

Subgenus  Cardium  s.  s.     Type  Cardium  aculeaturn  Linnaeus. 

Subgenus  Trachycardiom  MOrch.    (Syn.  Trachycardium  MCrch,  1853; 
+  Granocardiuin  Gabb,  1868.)    Type,  Cardium  isocardia  Linnseus. 
Section  Acrmierigma  Dall,  1900.     Shell  with  an  elevated  mesial 

rib  internally,  radiating  from  the  umbonal  cavity.     Type,  Cardivm 

daUi  Heilprin;  Pliocene  of  Florida. 
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Subgenus  Brngieardiun  Fischer.  (Syn.  Ringicardium  Fischer,  1887; 
+Bucardiu7a  Gray,  1853,  ex  parte,  not  of  Megerle,  1811;  Pecttmculus 
(Adanson)  MOrch,  1853;  not  of  lAOiarck,  1799.)  Type,  Otardium 
rmgens  Gmelin. 

Subgenus  Centftoderma  MOrch.  (Syn.  Cerastoderma  MOrch,  1853; 
+  Cardium  s.  s.  Gray,  1851,  not  of  Lamarck,  1799;  +  Parvioardkmh 
Monterosato,  1884.)    Type,  Cardhim  edule  Linnaeus. 

Section i>WM>canKwwiDall,  1900.   Tji^^CardiumTruignwn'BoTn. 

Subgenus  Ethmocardinm  White,  1880.  Type,  Cardium  whUei  Dall, 
=  Cardium  spedosum  Meek  and  Hay  den,  1857,  not  Cardium  spedosum 
Adams  and  Reeve,  1850;  Cretaceous. 

Subgenus  Tropidocardinm  Roemer.  (Syn.  Tropidooardium  Roemet^ 
1868;  +  Cardium  s.  s.  of  many  authors,  not  of  Lamarck,  1799.)  Type, 
Cardivmi  costatum  Linnaeus. 

Subgenus  Fragnm  Bolten.  .  (Syn.  Fragum  Bolten,  1798;  +  Iwoar- 
dia  Oken,  1815,  not  of  Lamarck,  1799;   +  Ilemicardium  Swainson, 
1840;  +  Bucardium  Gray,  1853;  +  Loxocardium  Cossmann,  1887.) 
Section  Fragum  s.  s.     Type,  Cardium  unedo  Linnaeus. 
Section  Hemicardium  (Cuvier)    Dall,  1900.     Type,   Cardium 

hemicardmm  Linnaeus. 

Section  Trigoniocardia  Dall,  1900.     Type,  Cardium,  graniferum 

Sowerby. 

Section  Ctenocardia  H.  and  A.  Adams,  1857.     Type,  Cardium 

hyatrixc  Reeve. 

Subgenus  Papyridea  Swainson  (Syn.  Papyridea  Swainson,  1840.) 
Type,  Cardium  spirumim  Meuschen. 

Section  Fulvia  Gray.     (Syn.  Fuhia  Gray,  1853,  not  Fuhna  H. 

and  A.  Adams,  1858;  Fischer,  1887,  etc.)    Type,  Cardium  apertum 

Bruguifere. 

Subgenus  Lovioardium  Swainson.  (Syn.  Lcsvieardium  Swainson, 
1840;  +  Liocardium  MOrch,  1853.)  Type,  Cardium  norvegicum 
Spengler. 

Section  Pachycardium  Conrad,  1870.     Type,  Cardium  spillmam 

Conrad;  Cretaceous. 

Subgenus  Disoors  Dcshayes.  (Syn.  Discors  Deshayes,  1858;  + 
Lyrocardium  Meek,  1876;  +  Amphicardium  von  Martens,  1880; 
+  Divaricardium  DoUfus  and  Dautzenberg,  1886.)  Type,  Oardivm 
subdiscars  d'Orbigny. 

Genus  SERRIPES  Beck. 

(Syn.  Serripes  (Beck)  Gould,  1841;  +  Aphrodite  Lea,  1884,  not 
Hiibner,  1816;  +  Acardo  Swainson,  1840,  not  of  Lamarck,  1799.) 
Type,  Cardium  grihUandicum  Gmelin. 
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Genus  CORCULUM  Bolten. 

(Syn.  Coj'culwn  Bolten,  1798:  +  O/yvZ/Ar-s^  Megerle,  1811;  +  hocar' 
dla  Oken,  1815,  not  of  Lamarck,  1799;  +  Les  ITeuiicardeH  Cuvier, 
1817,  ex  parte;  +  Hcmicardhun  Ferussae,  1822;  +  Ilemicardhi 
MOreh,  1853.)    Type,  Cardhon  rdrdlam  Linnaeus. 

Genus  LUNULICARDIA  Gray. 

(Syn.  Lunulicardia  Gray,  1853;  +  OpiH(Xiardlum  Bayle,  1879.) 
T\'pe,  Cardlum  retusum  Linnaeus. 

Genus  AVICULARIUM  Gray. 

(Syn.  A7Hmd<iriUjn  Gvn}\  1853;  +  Lithocardium  Woodward,  1S54.) 
Section  Arieidarium  s.  s.  Type,  Cardrtwi  aviadare  Lamarck. 
Section  Byssocardmra  Munier  Chalmas,  1882.     T3^pe,  Otrdiuni 

eraarginatum  Deshayes. 

{Pterocardm  Bayan,  1874,  and  Goniocardium  Vasseur,  1880,  are 
suspiciously  close  to  AmcidnHum,) 

Genus  PROTOCARDIA  Beyrich. 

(Syn.  Protocardia  Beyrich,  1845;  +  Protocardlum  Meek  and  Hay- 
den,  1860;  4-  Nemocardium  Meek,  1876.) 

Section  Protocardia  s.  s.     Type,  Cardlum  hillanmn  Sowerbv. 
Section   Nem/ycardiuin    Meek.      Type,    Cardimn   Herrimsjyerinn 
Deshayes. 

Section    Leptocardia   Meek,    1876.      Type,    CardiujR    siibqua- 
dratum. 

Evaps  and  Shumard;  Cretaceous. 

Subgenus  Lophocardium  Fischer,  1887.  Type,  Card! am  cuiaingi 
Broderip. 

?  Genus  HEMIDONAX  Morch. 

(Syn.  Ileraidormns  MOrch,  1870;  +  Donacieardbnn  Vest,  1876; 
+  Z>wiaeiV><?(2rc?^W7;i  von  Martens,  1876.)  Type,  Cardlum  donaci far  me 
Schroeter. 

This  group  probably  belongs  with  the  Donacidne. 

EAST  AMERICAN  SPECIES. 

Cardiam  (Trachycardium)  isocardia  Linnaeus,  1758. 

Range:  Cape  Hatteras,  North  Carolina,  to  Trinidad  Island,  "West 
Indies.     Pliocene  to  Recent. 

This  includes  Cardlum  egmontlaiium  Shuttleworth,  1856,  and   Car- 
diam f^ndferum  Guppy,  1875. 
Cardiiuii  (Trachycardium)  muricatTun  Linnaeus,  1758. 

Range:  North  Carolina  to  Santa  Caterina,  Brazil.     Pleistocene. 
Proc.  N.  M.  vol.  xxiii 25 
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This  is   Cardium  muricatum  Linnaeus,  No.  69,  not  No.  62,  1758; 
-f-  Ca?'d!um  campcchiense  Bolten,  1798;   +  Cardium  gossei  Deshayes, 
1854. 
Cardiam  (Trachycardium)  leucostoma  Born,  1780. 

Kange:  West  Indies. 

This  includes  Cardiinn  'marmorexan  Lamarck,  1819;  +  Cardium 
elougatum  Wood,  1815,  and  Sowerby,  1831,  not  Bruguiere,  1789;  + 
Cardium  magnitm  Wood,  1825.  I  am  inclined  to  think  this  shell  may 
be  the  original  Cardium  magnum  Linnams. 

Cardium  (Trachycardium)  subelongatum  Sowerby,  1840. 

Range:  Southern  West  Indies. 

This  is  not  the  Cardium  ayigulatum  Lamarck  as  assumed  by  some 
authors. 
Cardium  (Cerastoderma)  ciliatum  O.  Fabricius,  1780. 

Range:  Arctic  and  boreal  seas  south  to  Cape  Cod  on  the  Atlantic  and 
to  Puget  Sound  on  the  Pacific  side. 

This  is  Cardium islaiidicum  Chemnitz,  1782;  -{-  Cardium eduhlAoYiT^ 
1786,  not  of  Linnaeus;  +  Cardium.  pybescens  Couthouy,  1838;  +  Car- 
dium arcticum  Sowerby,  1840;  +  Cardium  dawsoni  Stimpson,  1862; 
+  Cardium  Jvayesii  Stimpson,  1863;  +  Cardium  horeah  Broderip  and 
Sowerby,  1829,  not  of  Reeve,  1844.  The  small  compact  specimen:^ 
which  have  lost  their  pubescence  form  Stimpson's  Cardium  huye>fii. 

Cardium  (Cerastoderma)  elegantulum  Beck,  1842. 

Range:  Greenland,  90  fathoms. 

This  is  described  from  Beck's  manuscript  in  MOller's  Index  Moll. 
GrOnl.,  1842. 

Cardium  (Cerastoderma)  pinnulatum  Conrad,  1831. 

Range:  Labrador  to  Cape  Lookout,  North  Carolina,  in  1  to  266 
fathoms.     Also  Pleistocene  of  New  Brunswick. 

Cardium  (Dinocardium)  robustum  Solander,  1786. 

Range:  Cape  May,  New  Jersey,  south  to  Belize  and  Jamaica^  West 
Indies.     Upper  Miocene  to  Recent. 

This  is  best  known  under  the  name  of  Cardium  maqnum  Bonn, 
1780,  but  it  is  not  the  Cardium  nuignunt  of  Linnaeus,  1758;  it  is 
Cardium  ve?iiricosum  Bruguiere,  1789;  Cardiu?n  macuiatum  Gmelin, 
17i»:^;  +  Cardium  (uirofi?i^^iMr  Conmd^  1862,  not  of  Conrad,  1875. 

Cardium  (Fragum)  medium  Linnt^us,  1758. 

Range:  Cape  Lookout,  North  Carolina,  south  to  Santa  Marta, 
Brazil.     Upper  Miocene  to  Recent. 

This  includes  Cardium  rcnu^sfum  Dunker,  1861,  and  Canliuut 
voluinlnt  Heilprin,  1886;  Imt  not  Cardium  magnificwn  Deshayes,  as 
stated  })y  Carpenter. 

Cardium  (Trigoniocardia)  antillarum  Orbigny,  1846. 
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Range:  Straits  of  Florida  to  Guadeloupe  Island,  West  Indies,  in  2 
to  182  fathoms. 

This  includes  Cardium  cercufnirhim  Dall,  1886. 
Cardium  (Papyridea)  spinosum  Meuschen,  1787. 

Range:  Cape  Hattei'as,  North  Carolina,  south  to  Santa  Marta, 
Brazil.     Pleistocene. 

This  includes  Cardium  hiatus  Meuschen,  1787;  +  Cardium  hullatum 
Cheoinitz  (Solen),  1782,  not  of  Linnseus,  1758;  -\- Cardium  huJl^tum  of 
many  authors  but  not  of  Linnaeus;  +  Cardium  soleniforme  Bruguiere, 
1789;  'i-^ Cardium  Intum  Born,  1780,  not  Cardium  latum  "Born" 
Reeve,  1844;  +  Cardium  hiulcum  Reeve  (monstr.),  1844. 

Curiously  the  Pliocene  form  of  Florida  is  identical,  not  with  the 
existing  type  of  the  Antilles,  but  with  that  of  the  southeast  Atlantic, 
St.  Helena,  and  the  Cape  Verde  Islands,  a  variety  with  the  angle  of 
the  ribs  minutely  crenulate,  which  I  have  named  Cardium  spinomm 
var.  turtoni.  The  Pacific  species  is  hardly  more  than  varietally  dif- 
ferent from  the  West  Indian  fonn,  and  will  retain  Sowerby's  name  of 
OApermim  in  a  varietal  sense. 
Cardium  (Papyridea)  semisulcatniii  Gray,  1825. 

Range:  Southern  Florida,  south  through  the  West  Indies  to  Trini- 
dad and  the  Cape  of  Good  Hope,  in  3  to  300  fathoms.  Pliocene  to 
Recent. 

This  is  Cardium  ring iculujH  Sowerby,  1840;  -\'  Cardium,  petit! an  urn 
Orbigny,  1845. 
Cardium  (LsyicarditLm)  serratum  Linnaeus,  1758. 

Range:  Cape  Hatteras,  North  Carolina,  south  to  Guadeloupe,  West 
Indies,  in  1  to  75  fathoms.     Oligocene  to  Recent. 

This^s  not  Cardium  serratum  Pennant,  1778;  but  is  the  Cardium 
l4JBvigatum  of  Born,  1780;  and  of  Lamarck,  1819;  the  Cardium  citri- 
nnta  of  Wood,  1815;  the  Cardium  pictum  Ravenel,  1861  {teMa  juf\). 
but  not  of  Dunker,  1861;  the  Cardium  lir^eatum.  of  Krebs,  1864,  but 
not  of  Gmelin,  1792;  the  Cardium  pristis  Valenciennes,  1846;  proba- 
bly the  Cardium  omputnmen  Reeve,  1844;  the  Cardium  venustum  of 
Gral>b,  1873,  but  not  of  Dunker,  1861;  the  Cardium  Umdgatum  Reeve, 
1844,  but  not  of  Linnseus,  1758;  and  the  Cardium  ghhratuin  of 
Roemer,  1869. 
Cardium  Berratnm  var.  brasilianum  Lamarck,  1819. 

Range:  Southern  West  Indies  south  along  the  coast  of  Bmzil. 

This  is  the  Cardium  lamarcMi  Orbigny,  1847,  but  not  the  Cardium 
hrasiliense  of  Gmelin,  1792,  which  was  founded  on  the  figure  of  an 
Area. 
Cardium  serratum  var.  sybariticum  Dall,  1886. 

Range:  West  Indies  (Barbados,  etc.),  in  100  fathoms  or  more.  Oli- 
gocene to  Recent. 
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This  is  a  deep-water  dwarf  form  of  serration.  It  may  include  Car- 
duf/ji  jjictmn  Itavenel,  but  certainty  can  not  be  attained  on  account  of 
the  loss  of  RavenePs  types. 

Cardium  (Lsevicardium)  mortoni  Conrad,  1830. 

Range:  Nova  Scotia  to  Santa  Marta,  Brazil,  in  1  to  5  fathoms.  Mio- 
cene to  Recent. 

Serripes  gronlandicus  Gmelin,  1792. 

Range:  Arctic  and  boreal  seas,  south  to  Cape  Cod  on  the  Atlantic 
and  Puget  Sound  on  the  Pacific  side,  in  2  to  60  fathoms.     Pleistocene. 

This  is  the  Ifactra  radiata  of  Donovan,  1799;  the  Cardium  edenin- 
him  of  Montagu,  1808;  Aphrodite  columha  Lea,  1834;  Cardiwti  htrtoJe 
Reeve,  1844,  not  of  Broderip  and  Sower bj%  1829;  and  Cardium  fahrmi 
Deshayes,  1854. 

PrQtocardia  peramabilis  Dall,  1886. 

Range:  Rhode  Island  southward  in  deep  water  to  Grenada,  West 
Indies,  18  to  164  fathoms. 

Protocardia  tincta  Dall,  1886. 

Range:  Key  West,  Barbados,  Santa  Cruz,  and  Porto  Rico,  in  7  to 
100  fathoms. 

This  was  described  as  a  variety  of  the  preceding,  which  is  a  white  or 
yellowish  shell,  but  the  receipt  of  more  specimens  shows  them  to  be 
quite  distinct. 

NOTES. 

Cardium.  haitense  Guppy,  as  of  Sowerby,  1877,  said  to  be  dredged 
alive  in  the  Gulf  of  Paria,  is  probably  Cardium  ajitillarum  Orbigiiy 
or  a  related  species. 

Cardium  pictum  Dunker,  1861  (April,  not  Cardium  pictum  Ravenel, 
February,  1861),  is  probably  a  variety  of  Cwrdimn  papillosum  Poll, 
from  south  Europe,  with  a  wrong  localitv  label.  It  was  a  dealer  s 
shell. 

Cardluin  j)(^("tinatum  (Linnaeus)  Menke,  cited  from  St.  Vincent,  is  from 
the  island  of  that  name  in  the  Cape  Verde  group,  not  the  Antilleau 
St.  Vincent. 

Cardium  cygjiorum  Deshaj^es,  cited  by  J.  Matthew  Jone^  from  Ber- 
muda, is  probably  a  misidentification,  as  Deshayes's  species  came 
from  Swan  River,  Australia,  and  if  found  on  Bermuda  must  have 
been  adventitious. 

Cardium  echinatum  O.  Fabricius,  1780,  from  Greenland  was  doubt- 
less derived  from  European  ballast. 

Cardium  faHciatum  Montagu,  of  Wheatley,  1842,  from  South  Caro- 
lina, and  De  Kay,  1848,  has  not  been  authenticated  as  occurring  on 
the  American  coast,  though  it  occurs  in  Iceland. 
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WEST  AMERICAN  SPECIES. 

Cardium  (Trachycardium)  quadragenarium  Conrad,  1887. 

Range:  Santa  Barbara,  California,  to  Todos   Santos  Bay,  Lower 
California,  in  24  to  60  fathoms. 

This  is  Cardium  liiteoUifrnmi  Gould,  1851;  +  Cardium  xanfhochei- 
htt/i  (Gould  MS.)  Cai-penter,  1856;  +  Cardium  areiiatum  Carpenter 
{trsta  jur.),  1857;  +  Cardium setosuiaTvyon^  1872,  not  Redfield,  1846. 
Shells  from  deep  water  are  remarkably  fine  and  among  the  largest 
of  the  genus.  The  number  of  ribs  ranges  from  42  to  44  and  in  a 
remarkable  oval  variety,  much  more  oblique  than  the  typical  form,  to 
46.  It  may  be  noted  that  nearly  all  Cardia  have  an  oval  and  a  more 
rotund  variety,  possibly  to  be  correlated  with  sex. 
Cardinni  (Trachycardium)  consors  Sowerby,  1883. 

Range:  Gulf  of  California  south  to  the  Galapagos  Islands. 
A  fine  and  well-known  shell.     A  variety  laxum  Dall  has  the  imbri- 
cations twice  as  distant  as  usual  and  more  elongated.     The  specimens 
seen  were  from  the  Gulf  of  California  and  were  all  of  a  color  decidedly 
lighter  than  the  type.     The  ribs  vary  from  31  to  34. 
Cardinm  (Trachycardium)  maculosum  Wood,  1815. 
Range:  Panamic  region;  St.  Elena,  Colombia. 

This  is   Cardium  multistrlatum  Sowerby,  1833,  and  perhaps  also 
Cardium  armicolum  Reeve,  1845. 
Cardium  (Trachycardium)  pristipleura  Dall,  1900. 

Range:  Gulf  of  California  (La  Paz)  and  west  coast  of  Middle 
America. 

This  is  Cardhnn  maculomim  Sowerby,  1833,  not  Wood,  1815;  +  Car- 
flhnu  uiaeidatum  Reeve,  1844,  not  Gmelin,  1792.  The  shell  has  34  to 
89  ribs,  laterally  imbricate.  Cardlura  lacanosum.  Reeve,  1845,  should 
be  compared  with  it. 

Cardium  (Trachycardium)  senticosum  Sowerby,  1833. 
Range:  Gulf  of  California  to  Payta,  Peru. 

This  is  Cardium  muricatum  Menke,  not  Linnseus;  +  Cardium  7'a8' 
tinuit  Reeve,  1844; +(?)  Cardium  lima  Reeve,  \%\ih\ -\- Cardium  htcl- 
noffha  Carpenter  {testa  jur,)^  1857.     It  is  the  Pacific  coast  analogue  of 
C/trrllum  muricatum  Linn^us." 
Cardium  (Trachycardium)  belcheri  Sowerby,  182t>. 
Range:  Gulf  of  California,  in  6  to  24  fathoms. 
Cardium  (Eingicardium)  procerum  Sowerby,  1833. 

Range:  Lower  California,  from  the  vicinity  of  Cerros  Island  south 
to  Ecuador,  and  Pa3'ta,  Peru.     Pleistocene  of  upper  California. 

This  is  Cardium  laticoHtntmii  Sowerby,  1833,  and  Cardium  pana- 
men^e  Sowerby,  \^Z?>\  ■\' Cardium  suhehmgatum  Valenciennes,  1846, 
not  of  Sowerby,  1840;  +  Cardiu.m  rotujtdatum,  Carpenter  {tti<ta  jui\)^ 
1857- 
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There  are  7  ribs  on  the  posterior  area  while  the  rest  of  the  .shell 
has  from  13  to  18. 

Cardium  (Gerastoderma)  corbis  Martyn,  1784. 

liange:  Pribilof  Islands,  Bering  Sea,  and  the  Aleutian  chain,  and 
southward  to  San  Diego,  California,  and  Hakodadi,  Japan. 

This  is  Cardium  nuttalU!  Conrad,  \>^^%\  +  Cardiuni  californHinHm 
Conmd  {testa  jai\)^  1SZS\ -\- Cai'dluni  nuttiMlaivam  Carpenter,  1804. 

This  fine  shell  normally  has  thickened  loops  thrown  upward  over 
the  hacks  of  the  ribs  as  its  proper  sculpture,  but  in  some  young  shells 
the  bight  of  the  loops  becomes  obsolete,  giving  an  ornament  nearly 
of  the  type  of  some  species  of  Trachycardlum. 

Cardium  (Gerastoderma)  califomiense  Deshaj'Cs,  1839. 

Range:  Bering  Strait  southward  to  Oregon,  and  Monterey,  Cali- 
fornia, and  to  Hakodadi,  Japan. 

This  is  Cardium  pHeud/rfossile  Reeve,  1844,  and  (lardiuiu  hUuttlmit 
Gould  {testa  juv,)^  1850. 

A  variety  comoxense  Dall  occurs  in  the  bowlder  clay  of  Vancouver 
Island  with  the  ribs  depressed  and  flattened  to  such  an  extent  as  to  be 
defined  only  by  the  interstitial  lines. 

Cardium  (Gerastoderma)  ciliatum  O.  Fabricius,  1780.- 

Range:  Arctic  and  boreal  seas,  southward  to  Puget  Sound  and 
Japan. 

For  synonymy  see  under  the  head  of  this  species  in  the  East  Amer- 
ican list.     The  same  varieties  occur  on  both  coasts. 

Cardium  (Cerastoderma)  decoratum  Grewingk,  1850. 

Range:  Bowlder  clays  of  Alaska  and  British  Columbia. 
This  species  may  very  likely  be  found  alive  hereafter. 

Cardium  (Fragum)  magniflcum  (Deshaycs  MS.)  in  Carpenter,  1857. 
Range:  Lower  California  south  to  Payta,  Peru,  in  10  to  13  fathoui>l 
This  is  Cardliuii  planlcostatum  Sowerby,  1833,  not  of  Sedgwick  and 
Murchison,  1829.  Cai-pentiu*  wrongly  refers  Deshayes's  name  to  dtr- 
dtuni  iiuiduun  as  a  synonym,  but  the  species  is  amply  distinct  f ix>ui 
Cardl.utn  titedium  and  represents  it  on  the  Pacific  coast. 

Cardium  (Fragum)  biangulatum  Sowerby,  1829. 

Range:  Catalina  Island,  California,  south  to  Panama. 
Cardium  (Trigoniocardia)  graniferum  Broderip  and  Sowerby,  1829. 

Range:  Gulf  of  California  to  Panama. 

Cardium  (Trigoniocardia)  alabastrum  Carpenter,  1857. 
Range:  Gulf  of  California,  8  to  24  fathoms;  Mazatlan. 

Cardium  (Trigoniocardia)  ovuloide  Reeve,  1845. 
Range:  West  coast  of  middle  America? 

Cardium  (Trigoniocardia)  obovale  Sowerby,  1883. 

Riinge:  Margarita  Bay,  Lower  California,  to  Ecuador. 
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Cardium  (Papyridea)  gpinosum  Meusehen,  1787,  variety  aBpersum 
Sowerby,  1833. 

Range:  Margarita  Bay,  Lower  California,  and  theCnilf  of  California, 
south  to  Panama. 

Til  is  is  cited  as  Cardium  '*^  asperxmi''^  Sowerby  by  Roeiner,  1869. 
For  the  synonymy  of  the  species  see  the  East  American  list. 

Cardium  (Lseyicarditun)  elatum  Sowerby,  1833. 

Range:  San  Pedro,  California,  and  south  to  Panama.  Pleistocene 
of  California. 

This  is  the  largest  species  of  the  genus.  One  valve  in  the  United 
States  National  Museum  measures  170  mm.  in  height  and  14H  mm.  in 
length. 

Cardium  (Lsvicardium)  substriatum  Conrad,  1838. 

Range:  From  Catalina  Island  and  San  Pedro,  California,  south  to 
San  Ignacio  lagoon,  Lower  California.     Pleistocene  of  California. 

This  is  Cardium  eruentatum  Gould,  1850. 

Cardium  (LsBvicardium)  elenense  Sowerby,  1840. 

Range:  Gulf  of  California,  south  to  Panama;  Clarion  Island. 

This  is  Cardium  apicinum  Carpenter,  1864,  as  Carpenter  himself 
suspected. 

Serripes  grdnlandicus  Gmelin,  1792. 

Range:  Arctic  sea.s,  south  to  Puget  Sound  and  Ilakodadi.  Pleisto- 
cene.    * 

The  synonymy  is  cited  in  the  East  American  list. 

Serripes  laperousei  Deshayes,  1839. 

Range:  Bering  Strait,  at  Plover  Bay,  south  to  Avatcha  Bay,  Kiim- 
chatka,  and  Sitka,  Alaska. 

This  is  a  well-defined  species  and  the  specific  characters  can  be  rec- 
ognized in  shells  less  than  an  inch  long. 

Protocardia  centifllosa  Carpenter,  1864. 

Range:  Queen  Charlotte  Islands,  British  Columbia,  south  to  San 
Diego,  California. 

Protocardia  centifilosa  var.  richardsonii,  Whitcaves,  1878. 

Range:  Queen  Charlotte  Islands,  British  Columbia,  south  to  the 
coast  of  Oregon. 

This  is  Fulnia  mode^ta  Adams  and  Reeve,  var.  ventijihjHa  Carpenter. 
The  Pratifcardia  vwdeata  appears  to  me  distinct  from  the  American 
shell  and  is  a  native  of  Japan.  The  northern  specimens  forming  the 
variety  are  a  little  stronger  and  coarser  than  those  from  California, 
with  which  they  seem  to  be  united  by  intermediate  gradations,  though 
the  extremes  have  apparently  good  distinctions. 
Protocardia  (Lophocardium)  cumingii  Sowerby,  1833. 

Range:  Gulf  of  Dulce,  Central  America,  12  fathoms. 
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Protocardia  (Lophocardium)  annettse  Dall,  1889. 

Eange:  Gulf  of  California,  6  to  24  fathoms. 

This  is  distinguished  from  the  preceding  species  by  its  greater  alti- 
tude and  lower  radial  keel. 

NOTES. 

Otrdiuiti  aculeatum  Linna?us  was  found,  a  single  worn  valve,  by  Dr. 

John  S.  New^berry  at  Aeapulco.    It  was  doubtless  a  ballast  specimen. 
Cardium  triangulatum  "Sowerby"  Carpenter,  1857,  I  have  not  l)een 

able  to  discover  in  the  literature.     It  is  perhaps  a  manuscript  name 

taken  from  a  museum  tablet. 
Cardium  gemrtmtum  Gould,  in  Cai*penter,  Rep.  British  Association, 

1857,  p.  229,  appears  to  be  merely  a  "list  name ''  and  does  not  appear 

in  Gould's  works. 
i  nrdlnm  orhtta  Sowerby ,  1833,  appears  to  be  an  Indo-Pacitic  and  not 

an  American  species. 
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REVISION  OF  THE  ORTHOPTERAN  GENUS  TRIMERO- 

TROPIS. 


Bv  Jerome  McNeill. 


The  subject  of  the  present  paper  i.s  a  moderately  homogeneous 
group  of  species  belonging  to  the  subfamily  Oedqyodime  stirps  Oedi- 
p(fditeH  Saussure,  which  is  distinguished  from  other  OedipodlmB  by 
ha-ving  the  outer  distal  spine  of  the  posterior  tibiae  remote  from  the 
apical  spurs  and  the  ocelli  adjacent  to  the  eyes.  Trlmeroiropk 
belongs  to  a  group  of  genera  conveniently  if  not  naturally  separated 
from  the  rest  of  the  stirps  by  having  the  median  carina  of  the  prono- 
tum  cut  by  two  transverse  sulci.  It  may  be  separated  from  the  North 
American  genera  which  share  this  character  by  the  following  key: 

ANALYTICAL    KEY   TO   TRIMEROTROPIS   AND    ALLIKI)   GENERA. 

a  *  Three-fourths  or  more  of  the  cells  of  the  distal  half  of  the  middle  field  of  the 
tormina  regularly  quadrilateral,  arranged  in  a  single  row  on  either 
side  of  spurious  longitudinal  veins  (Plate  XXI,  fig.  3  S) .  Inner  edge 
of  the  fuscous  band,  if  present,  within  or  at  least  not  far  beyond  the 
middle  of  the  wing. 
b  *  Intercalary  vein  nearly  straight  and  about  the  middle  of  the  me<iian  area 
distally  (Plate  XXI,  fig.  6),  or  if  much  in  advance  of  the  middle  dis- 
tally  with  one  row  of  cells  on  either  side  (Plate  XXI,  fig.  8  /).  Scu- 
tellum  of  the  vertex  (without  the  central  foveolae)  never  much  longer 
than  broad  and  generally  broader  than  long.  Median  carina  of  the 
pronotum  cut  by  the  principal  sulcus  about  the  middle,  rarely  the 
metasK>ne  may  be  as  much  as  one  and  a  half  times  as  long  as  the  pro- 
zone.  • 
c  *  Antennae  longer  than  the  posterior  femora,  swollen  and  strongly  depressed. 
Frontal  costa  at  its  widest  point  above  the  ocellus  narrower  and  at  the  vertex 
very  much  narrower  than  the  greatest  width  of  the  antenme. 

Psinidia  Stk\. 
c  *  Antenna?  filiform. 

d  *  Posterior  angle  of  the  lateral  lobes  of  the  pronotum  never  broadly  rounded, 
but  extended  backward  and  downward  so  that  the  lower  margin  is 
somewhat  straight  and  meets  the  p<jsterior  margin  at  an  acute  angle. 
C^nium  between  the  eyes  witliout  transverse  carinje. 
e  *  Head  swollen  and  not  strongly  elevated  above  the  disk  of  the  pronotum. 
Eyes  not  very  prominent,  and  even  in  the  male  plainly  shorter  than 
the  genal  groove.  Cranium  l)etween  the  eyes  broader  than  their 
diameter  seen  from  above. 
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{ '  Intercalary  vein  eonniderably  or  much  in  advance  of  the  middle  of  the 
median  area  distally,  with  a  single  row  of  cells  on  either  side.  Color- 
ation of  the  winjjjs  and  tegmina  very  like  llippiscus  (Plate  XXI,  fig.  3). 
Size,  miHlium  or  large.     Posterior  femora  unusually  slender. 

Metaior  new  genus. 

f  *  lutert'iilary  vein  but  little  in  advance  of  the  middle  distally,  bordered 

by  several  rows,  at  least  p()sterit)rly,  of  irregular  cells.     Coloration  of 

tegmina  similar  to  Conozoa  (Plate  XXI,  fig.  5)  or  Derotmema  (Plate 

XXI,  fig.  6),  but  never  recalling  Ilippincu^.     Posterior  femora  not 

unusually  long.    Size,  small  or  medium MeMobregma  Scudder. 

e''  Head  not  at  all  swollen  but  very  strongly  elevated  above  the  disk  of  the 
pronotum.  Cranium  l)etween  the  eyes  much  less  than  their  diameter 
Ht»en  from  al)ove.  Eyes  very  prominent,  in  the  male,  at  least,  longer 
than  the  genal  groove.  Median  carina  of  the  pronotum  linear  except 
in  front  of  the  first  sulcus.  WingH  transparent,  rosaceous  at  the  liase, 
hyaline  l)eyond  with  no  trat»e  of  a  fuscous  band. .  Trqmhtlus  new  genus, 
d  *  Posterior  angle  of  the  lateral  lol)es  of  the  pronotum  broadly  rounded  and 
not  extended  backward  and  downwanl  so  as  to  make  the  lower 
margin  straight.  Cranium  between  the  eyes  with  a  transverse  carina. 
Crest  of  the  prozone  of  the  pronotum  very  high  and  strongly  bilobate 

or  bidentate Derotmema  Scudder. 

b*  Intercalary  vein  decidedly  curve<l  distally  where  it  is  much  in  advam-^  of  the 
middle  of  the  median  area  (Plate  XXI,  fig.  1  /),  which  is  oixrupied 
almost  entirely  by  a  reticulation  of  irregular  cells.  Scutellmn  of  the 
vertex  as  long  as  and  generally  longer  than  broad.  Median  carina  of 
the  pronotum  cut  by  the  principal  sulcus  much  in  front  of  the  middle 
so  that  the  metazone  is  at  least  one  and  a  half  times  as  long  as  the 
prozone. 
V. '  Pronotum  with  the  median  carina  cristate  on  the  metazone  or  at  least  as  high 
as  on  the  prozone.  Tegmina  with  two  solid  dark  spots  alternating 
with  two  light  spot's,  the  former  about  the  end  of  the  first  and  2«ei*ond 
quarters,  the  latter  just  beyond,  all  confined  to  the  anterior  half  of 
the  tegmina  ( Plate  XXI,  fig.  5 ).  Posterior  angle  of  the  lateral  Iobe«  of 
the  pronotum  extending  downward  so  as  to  make  the  lower  border 

nearly  straight Oortozoa  Saus&xure. 

c'  Pronotum  with  the  me<lian  carina  linear  or  slightly  cristate  on  the  metazone 
but  generally  less  elevated  than  on  the  prozone.  Posterior  angle  of 
lateral  1o1k»s  of  the  pronotum  well  rounded  or  with  a  downwarti  pro- 
jecting tooth, 
d*  Radiate  veins  (branches  of  second  and  third  A)  of  the  anal  field  of  the 
wings  not  swollen,  so  that  they  are  not  much  larger  medianly  than 

near  the  base Trimerotropis  Stal. 

d  -*  Radiate  veins  nuich  swollen,  so  that  they  are  much  stronger  medianly  than 
near  tlie  base  (Plate  XXI,  fig.  4);  wings  short  and  broad  and  fre- 
quently strongly  lobate  on  the  outer  border  (Plate  XXI,  fig.  4). 

CircotettU  Scu<ider. 

a*  Less  than  half  of  the  cells  of  the  distal  half  of  the  middle  field  of  the  teg:niiDa 

regularly  (juadri lateral.     Inner  edge  of  the  fuscous  band  much  lieyond 

the  middle  of  the  wing HadroUtiiar  Si'udder. 

Tn'//H^rof7vjj}/^  may  be  briefly  defined  as  follows:  Head  of  moderate 
size,  sli^rhtly  exceeding  the  prozone  in  v^idth,  but  always  exceeded  by 
the  metazone,  which  is  considerably  expanded.  Antennae  filiform,  of 
variable  length.     Eyes  rarely  equal  to  the  genal  groove.     Frontal 
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costa  eonti-aoted  below  the  ocellus  and  at  the  vertex.  Suleate  alwaj's 
below  and  sometimes  above  the  ocellus.  Scutellum  of  the  vertex  never 
much  shorter  and  generally  longer  than  broad,  usually  plainly  sulcate 
with  or  without  a  median  carina.  Central  foveohe  generally  distinctly 
separated  from  the  frontal  costa  and  the  scutellum  of  the  vertex.  Lat- 
eral foveolse  distinct  and  triangular.  Pronotum  with  the  disk  only 
moderately  wrinkled  on  the  prozone  and  quite  smooth  on  the  meta- 
zone,  except  for  gi^anulations.  Median  carina  cristiite  or  mrely  only 
a  raised  line  on  the  prozone,  less  elevated  on  the  metazone,  especially 
posteriori}' ;  cut  by  the  principal  sulcus  much  in  advance  of  the  middle, 
so  that  the  metazone  is  from  one  and  a  half  to  more  than  twice  as  long 
as  the  prozone,  and  by  the  first  sulcus^  behind  the  middle  of  the  pro- 
zone.  Shoulders  well  marked,  but  lateral  carinas  usually  absent  except 
occasionally  on  the  front  of  metazone  and  prozone.  Process  of  the 
metazone  acute,  right,  or  obtase-angular  with  the  sides  sinuate,  arcu- 
ate, or  straight.  Lateral  lobes  with  the  posterior  border  straight  or 
slightly  sinuate  and  nearly  vertical,  lower  border  sinuate  anteriorh'^ 
and  arcuate  posteriorly,  with  the  posterior  angle  well  rounded  or  less 
commonly  with  a  dentation  extending  downward. 

Tegmina  plain;  isabelline  or  maculate:  in  the  last  case  the  spots 
are  annular  or  solid  and  pretty  evenly  scattered  over  the  whole  sur- 
face or  much  more  frequently  arranged  in  three  well-marked  groups, 
one  each  at  the  end  of  the  first  and  second  quarters  and  one  on  the 
distal  third.  The  first  two  are  generally  much  better  defined  than  the 
last  and  may  become  solid  bands,  as  in  IladTotetttj',  The  intercallary 
vein  is  curved  forward  distally,  where  it  is  always  much  closer  to  M 
than  to  Vn  (Plate  XXI,  fig.  1,  /).  Area  M  is  filled  with  a  reticulation 
of  irregular  cells,  iff,  has  from  two  to  five  branches,  separated  by 
spurious  veins,  which  are  bordered  on  either  side  by  quadrilateral  cells, 
which  become  irregular  and  smaller  near  the  middle  of  the  tegmina. 
M^  A  ft  and  M^  *  ^  are  present  without  branches.  Cu^  has  one  or  two 
anterior  accessory  branches.  Wings  sometimes  hyaline,  but  usually 
colored  yellow,  green,  or  blue  at  the  base,  hyaline  at  the  apex,  with  a 
fuscous  band  between,  varying  in  width  from  one-eighth  to  two-thirds 
the  length  of  the  wing.  This  fuscous  band  may  include  more  or  less 
completely  the  whole  outer  part  of  the  wing,  and  it  always  has  a  sub- 
marginal  spur  which  extends  inward  toward  the  base,  and  it  is  gen- 
erally continued  around  the  posterior  margin  to  or  toward  the  posterior 
angle.  H,  is  always  present,  and  has  one  or  two  branches  (Plate  XXL 
fig.  2).  J^i  A2  and  J^&4  are  present  and  embranched,  as  in  the  teg- 
mina. (\  and  1st  A  are  simple.  2d  A^  is  unusually  prominent,  and 
runs  near  the  middle  of  the  second  lobe,  where  it  is  accompanied  by 
2d  Asy  which  has  one  slender  branch  occupying  the  first  interplical 
groove  and  one  strong  branch,  which  forms  the  axis  of  the  third  fold 
and  is  the  second  interplical  ridge,  as  the  branches  of  Jd  A  form  the 
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remaining  inteiplical  ridges  (Plate  XXI,  fig.  4,  R  and  G),  None  of 
these  radiate  veins  are  especially  prominent  nor  enlarged  medianly, 
as  in  C!reotett{.r  (Plate  XXI,  fig.  4).  The  posterior  femora  are  moder- 
ately developed,  with  outer  face  plain  or  banded  and  the  inner  face  and 
lower  sulcus  black,  with  one  or  two  light  bands  on  the  apical  half;  or 
by  the  fading  of  the  black  these  markings  are  modified  and  luskx  be 
wanting,  especially  in  the  lower  sulcus.  Posterior  tibise  with  eight  to 
ten  spines  on  the  outer  side. 

The  genus  was  established  by  StAP  and  fully  defined  first  by 
Saussure.'^  The  genus  as  here  defined  includes  a  considerable  number 
of  species  which  have  usually  been  referred  to  Conozoa,  This  transfer 
has  been  necessary  in  order  to  retain  this  genus,  which  is  still  scarcely 
separable  from  Trimerotroph^  but  useful,  as  it  contains  a  few  forms 
widely  different  from  typical  forms  of  the  latter  genus.  The  HyaJhui 
group  of  Trhni^rotropis  may  be  considered  the  connecting  link  between 
these  genera.  Near  the  other  end  of  this  series  in  the  linear  arrange- 
ment I  have  adopted  the  Fallax  group  form,  a  transition  to  Clrcotettix^ 
which  is  distinguished  from  Trhnei^otropls  chiefly  by  the  structure  of 
the  wings.  The  Texan  a  group  forms  a  transition  to  Derotmena  and 
the  Ciirina  group  to  Iladrotettix. 

The  genus  is  confined  to  the  continents  of  North  and  South  America, 
and  its  characteristic  habitat  is  the  semiarid  regions  of  the  West, 
though  a  few  species  are  found  east  of  the  Mississippi  River.  These 
species,  however,  are  restricted  to  the  sandy  shores  of  rivers  or  ocean 
to  the  bare  ground  of  roads,  or  to  barren,  rocky  hillsides. 

Of  the  54  species  enumerated  24  are  new.  Sixteen  species  are  con- 
fined to  California,  as  follows:  hyalina^  rebelUsj  alholineata^  porrecta^ 
coqn!lh4tL  caUgnosa^  alhencenft^  Icoehdei^  thal<iS8ica^  caUfomica^  pacij- 
ica^  pilom^  fallax^  con^j^f-rsa,,  varu^ata^  and  pseudofasciata.  Three 
others  are  confined  to  the  Pacific  coast  within  the  United  States — 
ccuruleipeH^  hlfaaclMa^  and  si  in  llis.  Three  are  found  east  of  the  Mis- 
sissippi— inarifhna^  saxatlUj^^  and  citrlna.  The  last  mentioned  extends 
from  the  Rocky  Mountains  to  Maryland.  The  first  mentioned  is 
restricted  to  the  Atlantic  coast  and  the  shores  of  the  Great  Lakes,  and 
.sffxatilis  is  found  in  northwest  Arkansas  and  southern  Illinois.  Five 
species  are  not  found  within  the  limits  of  the  United  States.  These  are 
iolteca,,  ochrace!j}*'nn!'H^  p(iNidi'prn?iij!t^  laufa,  and  collar k.  The  remain- 
ing species,  27,  belong  to  the  Rocky  Mountain  Stiite.s.  Monti^yjia 
extends  from  Colorado  into  Mexico,  and  jyl^^trfnarla  from  Texas  into 
Mexico.  Cincta  ranges  from  California  to  Texas.  T(xana  ywol^s 
from  Texius  to  New  Mexico;  cr!i<t(tfa  from  I.*ower  California  to  Salt 
Lake  Valley,  I^tah;  latifaticlata  from  Utah  to  Washington;  caeruf^fi- 
jxuni^^  from  California   to  Wyoming.     Three  species,  mllna^  agre^- 

'  K^cenpion  Orthopteroruin  I,  1873,  pp.  118,  134. 
'Proclroinus  OediixHlionim,  1884,  p.  16G. 
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tiJi^  VLudpra^cldra,  are  confined  to  Nebraska;  three  also,  nnhlhi,,  modi'sfff^ 
and  ladanoptera^  to  New  Mexico;  two,  fmterculu  and  a.unpe^frh^  to 
Wj'oming. 

Through  the  kindness  of  Dr.  S.  H.  Scudder  and  Prof.  Lawrence 
Bruner  1  have  been  able  to  identify  positively  all  the  species  described 
b}^  these  gentlemen  except  Trimerotrojyis  thalamlca  Bruner.  Of  the 
comparatively  few  species  described  by  Saussure  and  other  European 
students  of  the  order,  though  the  types  have  been  inaccessible, 
identification  has  in  nearly  all  cases  been  satisfactorily^  made  through 
collections  made  in  the  localities  from  which  these  species  were  first 
described.  For  this  and  other  material,  which  has  been  the  most 
important  aid  I  have  received,  T  am  greatU^  indebted  to  Dr.  Bruner. 
I  am  also  under  great  obli^tions  to  the  authorities  of  the  U.  S. 
National  Museum  for  free  access  to  its  collections  upon  which  this 
paper  is  based,  and  for  materials  placed  in  my  hands  for  use  in  the 
preparation  of  this  paper.  I  am  similarly  indebted  to  the  Leland 
Stanford  Junior  University. 

I  have  made  no  attempt  to  give  complete  synonomy  of  the  species, 
but  have  usually  contented  myself  with  references  to  papers  contain- 
ing specific  descriptions. 

In  naming  the  veins  I  have  adopted  Redtenbacher's  terminology 
as  modified  by  Comstock,  as  a  study  of  the  tracheation  and  venation  of 
Orthoptera^  on  which  I  have  been  engaged  for  several  months,  has 
convinced  me  that  it  is  possible  to  determine  with  almost  complete 
certainty  what  these  homologies  are,  and  it  is  desirable  from  every 
standpoint  that  one  system  of  names  should  be  employed  in  all  the 
orders.  It  should  be  noted,  however,  that  while  the  homology  of  the 
main  veins  and  branches  is  established  to  my  satisfaction,  there  is  still 
uncertainty  about  the  homology  of  the  branches  in  some  cases,  and  I 
have  thought  best  to  enumerate  the  branches  of  B^  in  the  tegmina 
as  simply  accessory  branches  instead  of  the  primitive  forks  which 
some  of  these  branches  should  represent.  In  speaking  of  the  regions 
of  the  tegmina  and  wing,  to  which  it  is  convenient  to  refer  in  diag- 
noses, I  have  divided  these  organs  into  three  fields,  as  follows: 
^'^ A.nteri<jT^^  in  front  of  R^;  '''' ndddle^'^  between  R^  and  Ut  A\  "jf^o^- 
teinor^'^^  behind  Ut  A  (Plate  XXI,  fig.  4).  The  term  area  has  })een 
applied  to  the  part  of  a  field  immediately  posterior  and  adjacent  to  a 
vein  or  a  named  branch,  and  it  bears  the  name  of  this  vein  or  branch, 
jis,  for  example:  Area  Jf  lies  behind  J/ in  the  basal  half  of  the  tegmina 
or  wing,  while  area  M^  lies  between  J/i  and  J/3  in  the  distal  half  of  the 
wing  or  tegmina  (Plate  XXI,  figs.  1  and  2).  Spurious  veins,  as  /,  and 
unnamed  veins  (Plate  XXI,  fig.  3,  /and  S)  do  not  give  names  to  the 
areas  which  they  precede. 

The  term  ''cell"  retains  the  meaning,  given  to  it  in  the  other  orders, 
of   a  portion  of  the  tegmina  or  wing  bounded  by  veins  or  veinlets. 

Digitized  by  VjOOQ IC 


3V^^  PR^H  EEDisns  of  the  xatioxal  mcsecm. 


The  t^mi  iDteri)!!^^^!  ridire  ha>  lieen  applied  to  the  summit  of  the  radial 
ooovexitie:?  of  the  wing  and  interplical  groove  the  bottom  of  the  alter- 
nating conca^-itie^.  ( Fig.  4,  B  and  /r . )  For  convenience  the  branches  of 
J'/  and  -A/  .4  in  Plate  XXI  the  wing  have  been  referred  to  as  radiate 
vein--. 

In  indi«-ating  the  relationship  of  Tnm^nytffp'iS  to  the  allied  genera 
it  ha-*  J>een  net-e-vsary  to  characterize  two  new  genera.  M^^taim  \^ 
Xks^'A  uprm  Mt'^t«hr'iiii*n  jMti^hilluii  SaiL^ure  and  will  probably  include 
M''xt*hrrijtnn  ititwttht^i  Saossiire.  Tr^pidnlnx  has  for  its  type  a  new 
species  from  San  Bernardino.  California  (Coquillet  collection),  which 
may  he  called  7V*y////v/»/x  /v*«fi<v  »/x. 

KEY   !»»   THE  >PE>L*IE4  OP  TBIMKBOTBOPIS. 

A^.  Tnrmina  pUin  L-^U-IliDe,  not  landeil  anil  with  i<pot9  not  segregated  into  groape 
exteniiincr  acro#  the  wing.  Frontal  coeta'  salcate  aa 
ptnmgly  above  as  below  the  ocellos,  its  carime  continnoas 
with  the  carime  of  the  vertex.  Pronotom  with  the  disk 
flat.  Area  of  the  cnbital  forks  narrow  and  with  few 
exivption*:  occupied  wholly  or  in  part  by  a  single  row  of 
c|uadrate  celU.  Wings  always  long  with  the  di£tk  greenish 
yellow  or  hyaline  throughoat.     Posterior  tibiae  never  bloc. 

Agonozoa^  new  sabgenos. 
ci^  lateral  lol)e9>  of  the  pronotum  with  a  dentation  on  the  posterior  part  of  the 
lower  border. 
^'.  (.ieueral  c«»lor  pale  te$»tacet>us,  very  plain.  Wings  transparent  without  a  trace 
of  a  fuisoous  band.  Tegniina  without  bands  and  with  a  very 
few  Hp«)t{i  restricted  almost  entirely  to  the  middle  field. 
Ft  Interior  femora  light  on  the  inner  face  with  the  usnil 

black  bands  obsolete H valin.\  oeocp. 

hyalinQy  new  species 
^^  General  color  isabelline.  Wings  with  a  definite  fuscous  band,  or  at  least  with 
plain  indications  of  such  a  band  in  the  infuscated  nerve? 
of  the  region  usually  occupied  by  the  band.  Pronotam 
with  a  definite  stripe  extending  along  the  side^  of  the  disk, 
or  at  least  with  the  edges  lighter  than  the  middle. 

Tex  AN  A    GROCP. 

rK  Prozone  of  the  pronotum  bilobate  when  seen  from  the  side.    Median  carina 
a  raised  line  on  the  metazone. 
*P.  ProceiJS  of  the  metazone  acute  angulate.     Metazone  twice  as  long  as  the 
pn»zone.     Fu.«cons«  band  of  the  wings  broad.     Posterior 

tibia*  dull  orange texana  Brtmer. 

fi^.  Process?  of  the  metazone  obtuse  angulate.     Metazone  not  more  than  one 
and  three-quarter  times  as  long  as  the  prozone.     Posterior 
tibia*  obs<'ure  greenish. 
r^.  Smaller,  male  15  mm.,    female  22  mm.   long.     Crest  of  the  prozone 

divi<led  into  dentiform  lobes rebeUh  SAUSVure. 

*  *.  Larjrer,  19  to  23  mm.,  female  27  to  HO  mm.  long.    Crest  of  the  pmzone 
divided  into  rounde<l  lol)es. 

•  Trlrnfrotropix  ntquUlttti  has  the  frontal  costa  mostly  solid  above  the  ocellus. 
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p.  Posterior  lobe  of  the  crest  of  the  prozone  plainly  not  so  high  as  it  is 
long.  Posterior  femora  very  distinctly  banded  on  the 
outer  face,  lower  sulcus  light-colored  with  two  black  bands. 

cUboIinenta  Bruner. 

/*.  Posterior  lobe  of  the  crest  of  the  prozone  as  high  as  it  is  long. 

Posterior  femora  indistinctly  banded  on  the  outside,  lower 

sulcus  black  with  two  light  bands  . ...cristata^  new  species. 

c*.  Prozone  of  the  pronotum  not  bilobat«  when  seen  from  the  side  and  barely 

intersected  by  the  sulcus,  and  therefore  straight  and  barely 

perceptably  notched.  Median  carina  cristate  on  the  metazone 

and  nearly  as  high  as  on  the  prozone.  .porrecta,  new  species. 

I  *.  Lateral  lobes  with  no  dentation  on  the  posterior  part  of  the  lower  border,  or  if 

there  is  a  blunt  tooth  present,  the  fuscous  band  is  weak  or 

interrupted  and  the  pronotum  has  no  definite  stripe  along 

the  lateral  edges  of  the  disk  nor  is  the  middle  darker  than 

the  lateral  borders Maritima  group. 

&*.  Area  of  the  cubital  forks  of  the  tegmina  occupied  by  more  than  one  row  of 
irregular  cells, 
c^.  Wings  with  the  median  and  cubital  areas  about  equal.  Larger,  male  26  mm. , 

female  34  mm.  long.    North  American maritima  Harris. 

c*.  Wings  with  the  median  and  cubital  area^j  very  unequal.  Smaller,  male 
22  mm.,  female  28  mm.  long.    Chilean. 

ochraceipetmU  Blanchard. 
6*.  Area  of  the  cubital  forks  of  the  tegmina  narrow,  occupied  by  a  single  row  of 
subquadrate  cells.  Lower  sulcus  of  the  posterior  femora 
black  with  a  single  prtopical  light  band, 
c*.  Median  carina  on  the  metazone  somewhat  cristate.  Fuscous  band  of  the 
wings  indicated  only  by  infuscated  veins,  or  at  most  incom- 
plete and  continued  on  the  posterior  margin  less  than  half 
way  to  the  anal  angle;  spur  extending  more  than  half  way 

to  the  base gracilis  Thomas. 

c*.  Median  carina  on  the  metazone  distinct  but  merely  a  raised  line.  Fuscous 
band  of  the  wings  distinct  and  uninterrupted,  continued  on 
the  posterior  border  much  more  than  half  way  to  the  anal 
angle;  spur  extending  less  than  half  way  to  the  base. 

coquillettif  new  species. 
,  T^mina  fasciate,  with  solid  well-defined  bands  reaching  at  least  half  way  across 
the  wing  from  the  anterior  margin,  or  by  the  segregation  of 
annular  spots,  fascia  sometimes  faint  on  account  of  the 
slight  contrast  between  them  and  the  ground  color.  Rarely 
the  tegmina  are  not  fasciate,  then  they  are  evenly  maculate 
with  fuscous  annuli  and  the  wings  are  broad  with  the 
apical  half  fuscous  or  fuliginous.  Frontal  costa  generally 
sulcate  alx)ve  the  ocellus  for  a  short  distance  only,  below 
the  vertex  rounded  and  punctate.  Pronotum  with  the  disk 
usually  elevated  and  subtectiform  on  the  prozone.  Area  of 
the  cubital  forks  broad,  occupied  by  several  rows  of  irregular 

cells Trimerotropis  .«<ul)genus. 

I*.  Wings  w^ith  the  disk  yellow  or  green,  never  blue,  and  never  without  a  fuscous 
band  or  cloud. 
6*.  Hind  tibiae  never  blue.  Tegmina  with  the  basal  and  median  bands  solid, 
approximately  equal  to  each  other  and  to  the  light  bands 
just  beyond  with  which  they  alternate,  and  confined  to  a 
little  more  than  the  anterior  half Ci>xta  group. 
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(•^  Front  of  the  head  with  two  black  bands  extending  between  the  eyes,  one 
above  and  one  below  the  basal  joint  of  the  antennie. 

cinda  Thomas, 
t'*.  Front  of  the  head  with  no  black  bands  extending  between  the  eyc»H. 

juUana  Scudder. 
h'^.  Hind  tibiae  frequently  blue.  Tegmina  not  as  in  the  alternative. 
c^  Tegmina^  fatjciate  through  the  uneven  distribution  of  maculationi«  or  by 
well-defined  clouds  or  bands.  If  the  teginina  are  the  tir>t 
kind  then  the  outer  half  of  the  wing  is  not  infiL*«cated  and 
the  lower  sulcus  of  the  hind  femora  is  not  black  with  a 
single  preapical  light  band. 

dK  Posterior  tibiie  blue Cakruleipes  groi  p. 

€^.  Lateral  lobes  of  the  pronotum  with  the  posterior  angle  rounded,  with- 
out a  downward  projecting  tooth.  Disk  of  the  wings 
greenish  or  yellow. 
/\  Lower  sulcus  of  the  posterior  femora  black  with  a  single  preapical 
light  band. 
g^.  Wings  with  the  apical  half  hyaline,  neither  fuscous  nor  fuliginous 
except  at  the  extreme  tip.  Bands  of  the  tegmina  plainly 
formetl  by  the  aggregation  of  smaller  maculations. 

caeruleijycii  Scucider. 
g'^.  Wings  with  the  apical  half  fuliginous  and  fuscous,  nowhere  entirely 
hyaline.  Basal  and  median  bands  solid  and  well  defined, 
at  least  on  the  anterior  half. 
h  ^  General  color  light,  punctate  with  fuscous.  Tegmina  conspimi- 
ously  fasciate  and  punctate  with  fuscous.  Disk  of  the 
wings  semiopaque,  yellowish  green,  beyond  mostly  fui^cx^UH. 

tessellata,  new  speciw*. 
/i*.  General  color  fuscous,  nearly  plain.    Tegmina  plain  fuscoa-* 
with  two  pale  bands.     Wings  with  the  disk  transparent 
greenish  yellow,  beyond  mostly  fuliginous. 

calignosn^  new  sj^ecies. 

/*.  Lower  sulcus  black  with  two  light  bands  on  the  apical  half,  or 

(through  the  fading  of  the  fuscous  base)  light  with  one 

preapical  black  band. 

g^.  Ground  color  white.     Tegmina  white  with  three  narrow   black 

bands.     Scutelluin  of  the  vertex  very  shallow  with  a  verj- 

indistinct  median  carina alhesceiiSy  new  species. 

g^.  Ground  color  brown  or  gray,  never  white,  and  with  only  the  beu^l 
and  median  bands  well  defined. 
A^  Scutellum  of  the  vertex  with  a  me<iian  carina.  Posterior  field 
of  the  tegmina  not  plain,  with  spots  or  fascia. 
i^.  Bands  of  the  t^^gmina  not  weakening  posteriorly,  in  the  i>oste- 
rior  field  not  broken  up  into  spots.  Scutellum  of  the  ver- 
tex no  lonjjer  than  broa<i,  even  in  the  male. 

bifasciaia  Bnmer. 
f  ^.  Bands  of  the  tegmina  weakening  posteriorly,  in  the  posterior 
fiel<l  broken  up  into  spots.     Scutelhim  of  the  vertex  mui-!i 
(male)  or  a  little  (female)  longer  than  broad. 

ferruginea,  new  sJ>ecit•^. 


'  Trimerotropis  ngreMis  with  a  broad  fuscous  baud  and  re<i  hind  tibiae  must  be 
included  here,  though  the  tegmina  are  almost  destitute  of  spots. 
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A*.  Sciitellum  of  tlie  vertex  deeply  sulcate,  with  no  median  carina. 

Posterior  field  plain,  without  spots  or  fascia.  .A'oe^cZt'iBruner. 

f'K  Lateral  lobes  of  the  i)ronotum  with  the  posterior  angle  furnished  with 

a  minute,  dow^nward  projecting  tooth.     Disk  of  the  wings 

sea-green thalaaslca  Bruner. 

d*.  Posterior  tibiae  red  or  orange. 
e^.  Lateral  lobes  of  the  pronotum  without  a  tooth  on  the  jMjsterior  part  of 
the  lower  border. 
/'.  Scutellum  of  the  vertex  nKxlerately  broad,  but  plainly  less  than  the 
short  (male)  or  long  (female)  diameter  of  the  eye.  Pos- 
terior femora  with  the  disk  of  the  inner  face  yellow  or  reti, 
with  three  black  l>ands,  one  apical,  one  preapical,  and  one 
median.  The  latter  may  extend,  as  a  stripe,  toward  the 
base,  but  the  immediate  base  is  very  rarely  black.  Rarely 
the   whole  inner  face  may  be  suffused   with   fuliginous, 

obscuring  the  markings Citrin a  ttRoup. 

g^.  Disk  of  the  metazone  of  the  pronotum  plainly  lighter  than  the 
prozone,  generally  reddish  brown  in  color,  and  smooth, 
except  for  a  few  large,  scattered,  generally  black  granules. 
Posterior  femora  chiefly  red  on  the  inner  side. 
h^.  Lower  sulcus,  as  well  as  the  inner  face,  chiefly  red,  with  no 
fuliginous  suffusion  obscuring  the  fuscous  bands  or  spots. 

monlicola  Saussure. 
}r.  Lower    sulcus  of    the  posterior  femora  black   or    fuliginous. 
Median  carina  slight  but  distinct. 

campedrls  Bruner,  manuscript. 
g^.  Disk  of  the  metazone  not  as  in  the  alternative. 
/i\  Median  and  baaal  bands  of  the  tegmina  Holi<l  and  not  plainly 
formed  by  the  grouping  of  spots. 
i^.  Bands  of  the  tegmina  conspicuous. 
p.  Process  of  the  metazone  acute. 

k^.  Median  carina  of  the  scutellum  of  the  vertex  distinct. 

brunerif  new  si)ecie8. 

k^.  Median  carina  wanting .fascicular  new  species. 

p.  Process  of  the  metazone  decidedly  obtuse. 

praeclaraj  new  species. 
1''.  liands  of  the  tegmina  dim.     Color  testaceous,  plain.     Meta- 
zone with  its  proceas  swAite modet^ta  Bruner. 

li  *.  Median  and  basal  bands  of  the  tegmina  obviously  made  up  of 
fuscous  annuli.     Process  of  the  metazone  obtuse. 

citrina  Scudder. 

/*.  S<!utellum  of  the  vertex  equaling  the  short  (male)  or  long  (female) 

diameter  of  the  eye.     Posterior  femora  with  the  disk  of  the 

inner  face  black  with  one  or  two  light  bands  on  the  apical 

half.     Fuscous  bands  of  the  wings  at  least  one-fourth  the 

length  of  the  wings  in  width Latifasciata  group. 

g^.  Posterior  femora  with  tw^o  light  bands  on  the  inner  face.     Process 
of  the  metazone  obtiLse  angulate  with  the  tip  rounded. 
h^.  Median  carina  of  the  scutellum  of  the  vertex  wanting,    ^fedian 
carina  of  the  metazone  of  the  pronotum  elevated  and  very 

distinct latifasciata  Sc^udder. 

h^.  Median  carina  of  the  scutellum  of  the  vertex  distinct.     Median 
carina  of  the  pronotum  nearly  obsolete  on  the  metazone. 

laticincta  Saussure. 
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<7*.  Posterior  femora  with  one  light  band  on  the  inner  face.     Proceae 
of  the  metazone  of  the  pronotum  acute  angular  with  the  tip 
sharp. 
/*  ^  Basal  half  of  the  wings  yellow. 

i  ^  Outer  half  of  the  wings  infuscated tcUeoa  SansBure. 

I*.  Outer  half  of  the  wings  not  wholly  infuscated,  but  the  apical 
hyaline  {)art  nearly  as  broad  as  the  fuscous  band. 

pUtrinaria  Saussure. 
h  *.  Basal  one-sixth  of  the  wings  yellow,  apical  one-sixth  hyaline, 
remaining  two-thirds  occupied  by  the  fuscous  band. 

melanopteraj  new  species. 
<'^  I-iateral  lobes  of  the  pronotum  with  a  tooth  on  the  posterior  part  of  the 

lower  l)order Californica  group. 

f\  Tegniina  conspicuously  banded,  or  at  least  with  the  fuscous  puncta- 
tions  well  separated  into  three  groups. 
(j^.  Pronotum  with  a  light  stripe  on  either  side  of  the  disk.     Fuscous 
band  of  the  wings  narrow,  about  one-seventh  of  the  length 

of  the  wing  in  width californica  Bruner. 

g^.  Pronotum  quite  plain  on  the  disk.     Fuscous  band  of  the  wings 
broader,  one-sixth  or  one-fifth  the  length  of  the  wing  in 
width. 
h  ^  Metazone  of  the  pronotum  twice  as  long  as  the  prozone,  with  the 

process  acute  angulate Arenua,  new  species. 

h  ^.  Metazone  of  the  pronotum  once  and  a  half  as  long  as  the  pro- 
notum with  the  process  obtuse  angulate. 

monUina  Bruner,  manuscript 
/^  Tegmina  with  scarcely  a  trace  of  the  usual  bands,  but  with  a  few 
scattered  spots  on  the  basal  half,  the  rest  almost  plain. 

agrestis,  new  species. 
(/*.  Posterior  tibiae  yellow-green  or  brown. 
(''.  Lateral  lobes  of  the  pronotum  with  a  tooth  on  the  posterior  part  of  the 

lower  margin Pacifica  group. 

padfica  Bruner. 
<■*.  Lateral  lobes  of  the  pronotum  without  a  tooth.  Tegmina  distinctly  or 
conspicuously  banded,  except  sometimes  in  dark  colored 
Hi)ecimens  where  the  contrast  may  be  slight;  fascia  large 
and,  though  irregular  in  shape,  semisolid  and  something 
more  than  aggregations  of  fuscous  spots.  Wings  yellow  or 
grt»enish  yellow  at  the  ba«;  with  a  distinct  fuscous  band. 
Posterior  femora  with  the  disk  of  the  inner  face  black  with 

two  light  bands Vinculata  group. 

/■^  Lower  sulcus  of  the  iwsterior  femora  light,  with  one  preapical  black 
band,  or  black,  with  two  light  bands,  one  preapical  and 
one  median,  the  latter  not  merely  interrupting  the  black 
on  the  edges  of  the  sulcus,  but  in  the  bottom  as  well. 
(j^.  Fu8<»ou8  band  in  its  usual  position  in  the  middle  of  the  wing. 
Spur  extending  less  than  half  way  to  the  base.  General 
color  dark  fuscous  browTi,  permitting  little  contrast  in  the 
bands  of  the  tegmina. 
/( ^  Metazone  scarcely  more  than  one  and  a  half  times  as  long  as 
the  prozone.  Fuscous  band  of  the  wings  very  broad,  occu- 
pying nearly  one-third  the  length  of  the  wings. 

salina  Bruner,  manuscript 
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h  *.  Metazone  twice  as  long  as  the  prozone.     Fuscous  band  rather 
narrow,  occupying  no  more  than  a  sixth  or  seventh  of  the 

length  of  the  wings simUis  Soudder. 

g*.  Fuscous  band  entirely  beyond  the  middle  of  the  wing,  making 
the  length  of  the  disk  equal  to  the  width.  Fuscous  spur 
extending  more  than  half  way  to  the  base.  Bands  of  the 
tegmina  contrasting  strongly  with  ground  color  and  very 

conspicuous pallidipennis  Burmeister. 

/*.  Ijower  sulcus  of  the  posterior  femora  black,  with  one  preapical  light 
band. 
g^.  Posterior  tibiee  yellow  or  greenish,  never  brown. 
h  *.  Pronotum  unusually  short,  not  (male),  or  a  very  little  (female) 
longer  than  wide.    Size  small,  less  than  20  mm.  (male)  or 

about  26  mm.  (female) coUaris,  new  species. 

/{'.  Pronotum  not  unusually  short,  considerably  longer  than  wide 
even  in  the  female. 
I '.  Fuscous  band  very  narrow  and  interrupted;  spur  acute,  extend- 
ing more  than  half  way  to  the  base.     Process  of  the  meta- 
zone acute.     Size  small,  20  mm.  (male),  25  mm.  (female). 

frcUerculaj  new  species, 
f^.  Fuscous  band  broad,  or  when  narrow  distinct  and  uninter- 
rupted. 
p.  Metazone  twice  as  long  as  the  prozone  with  the  process 
acute.  Wmgs  long,  barely  less  than  twice  as  long  as  wide. 
Fuscous  band  narrower,  at  most  not  exceeding  one-sixth  the 
length  of  the  wing.  Lower  sulcus  of  the  posterior  femora 
with  the  black  not  almost  severed  by  the  median  light 

band vincvlata  Scudder. 

j^,  Metazone  less  than  one  and  three-quarter  times  as  long  as 
the  prozone,  with  the  process  rectangular.  Wings  shorter, 
l)eing  considerably  less  than  twice  as  long  as  wide.  Fus- 
cous band  equal  in  width  to  a  fourth  or  a  fifth  the  length 
of  the  wing.  Lower  sulcus  of  the  posterior  femora  with  the 
black  almost  severed  by  the  median  light  band. 

scLcaiiliSy  new  species. 

y*.  Posterior  tibiae  brown  with  a  pale  subbasal  annulus.     Size  small. 

Wing  very  broad,  less  than  one  and  one-half  times  as  long 

as  broad pUosa^  new  species. 

*.  Tegmina  thickly  punctuate  with  evenly  scattered  fust^ous  annuli,  contrast- 
ing little  with  the  fuscous  background  and  not,  or  very 
rarely,  collected  into  groups  forming  bands.  Wings  broad 
with  the  outer  half  infuscated  or  fuliginous;  rarely  only  the 
tip  oif  the  apical  pwirt  and  the  veins  beyond  the  fuscous 

band  are  infuscated Fallax  group. 

</'.  Posterior  tibise  blue,  with  a  light  subbasal  annulus  or  at  least  a  brownish 
spot  on  the  exterior  face. 
e^.  Tegmina  evenly  maculate  with,  at  the  most,  faint  traces  of  bands. 
Process  of  the  metazone  acute  angulate,  at  least  in  the  male. 

fallax  Saussure. 

<?'.  Tegmina  plainly  faaciate  by  the  unequal  distribution  of  fuscous  annuli. 

Process  of  the  metazone  obtuse-angulate  even  in  the  male. 

nuhila,  new  Hi^cies. 
d^.  Posterior  tibifie  not  blue  and  without  a  pale  subbasal  annulus. 
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€^.  Portion  of  the  wing  l)eyond  the  fuscQus  baud  either  fuscouH  or  fiili^i- 
nouH,  spur  reaching  half  way  to  the  base. 

conspergaj  new  species, 
e'.  Portion  of  the  wing  beyond  the  fuscous  band  hyaline,  spur  reacliing 
two-thirds  the  distance  to  the  base  .  .rariegata,  new  species. 
(/=*.  Wings  entirely  hyaline  without  fuscous  band  and  colored  disk,  or  the  latter  blue 
with  the  fuscous  band  distinct  or  indicated  by  infuscated 
nerves  and  cells.     Fascia  of  the  tegmina  never  solid  but 
obviously  made  up  of  fuscous  annuli  often  imperfectly 
segn^ted. 
i^  Fuscous  band  present.     Disk  blue.     Posterior  tibise  blue,  with  a  light  sub- 
basal  annulus Caeru leipennis  oroup. 

c^.  Prozone  of  the  pronotum  strongly  elevated  and  bilobate.  Disk  of  the 
wings  faintly  tinged  with  blue.     Fuscous  band  narrow  and 

indistinct caeruleipennij*  Bmner. 

r*.  Prozone  of  the  pronotum  very  little  elevated  and  scarcely  bilobate.  Disk 
of  the  wings  deep  blue.    Fuscous  band  broad  and  distinct. 

cyaneipenrm  Bruner. 

fe*.  Fuscous  band  wanting.    The  wing  entirely  hyaline.     Posterior  tibiae  obscure 

greenish  or  brown.     Posterior  femora  with  the  disk  of  the 

inner  face  black  with  two  light  bands  on  the  apii^l  half. 

Lower  sulcus  light  with  one  preapical  black  band. 

AZUKESCENM   GROrP. 

c^  Scutellum  of  the  vertex  broad,  scarcely  longer  than  broad  and  about  equal 
in  width  to  the  diameter  of  the  eye  as  seen  from  above. 
Process  of  the  metazone  acute (izurescens  Bruner. 

c*.  Scutellum  of  the  vertex  narrow,  plainly  longer  than  broad  and  much  less 

than  equal  in  width  to  the  diameter  of  the  eye  as  seen  from 

above. 

d^  Process  of  the  metazone  rounded.     Basal  fuscous  band  distinct  from  the 

fuscous  points  of  the  immediate  base.     Lax^r,  male  more 

than  20  ram.  long pseudo  fasdata  Scudder. 

d*.  Process  of  the  metazone  sharp.  Basal  fuscous  band  of  the  tegmina  not 
distinct  from  the  spots  of  the  immediate  ba^te.  Smaller, 
male  less  than  20  mm.  long Idula  Soud<ier. 

HTALIHA  group. 

Testaceous,  entirely  plain  except  for  a  few  spots  on  the  tegmina. 
In  size  and  appe^irance  much  resembling  Corwzoa  hehrerufi^  but  with 
most  of  the  characteristic  features  of  that  genus  weakened  or  wanting. 
It,  however,  forms  the  connecting  link  between  that  genus  and  Trim- 
erotvoptH,  Scutellum  of  the  vertex  wide,  about  equal  to  or  not  much 
less  in  width  than  the  short  diameter  of  the  eye;  median  carina  very 
slight.  Pronotum  with  the  metazone  one  and  a  half  times  as  long  as 
the  prozone,  with  the  process  very  obtuse  angulate;  lateral  lobes  with 
a  strong  tooth  on  the  posterior  part  of  the  lower  border.  Posterior 
femora  with  the  inner  face  light,  with  the  usual  dark  bands  much 
weakened  or  wanting. 


Digitized  by  VjOOQ IC 


NO.  1215.       REVISION  OF  THE  GENUS  TRIM EROTROPIS— MCNEILL.         405 


TRIMEROTROPIS  HYALINA,  new  species. 

Robust,  pale  testaceous,  almost  plain,  with  a  few  scattered  spots  in 
the  middle  field  of  the  tegmina  occupying  the  usual  position  of  the 
fuscous  bands;  anterior  and  posterior  fields  plain  except  for  exceed- 
ingly faint  spots  near  the  base. 

Scutellum  of  the  vertex  moderately  deep,  with  faint  median  carina, 
as  wide  as  the  short  diameter  of  the  eye  which  is  considerably  shorter 
than  the  genal  groove.  Pronotum  with  the  prozone  elevated,  median 
carina  high  and  strongly  bilobed;  metazone  one  and  a  half  times  as 
long  as  the  prozone,  with  the  disk  smooth  and  the  process  strongly 
obtuse  angulate,  its  sides  straight  and  tip  rounded;  lateral  carinaB 
obsolete,  except  upon  the  front  of  the  metazone  and  prozone;  lateral 
lobes  with  a  strong  tooth  on  the  posterior  part  of  the  lower  border. 
Wings  entirely  transparent  and  faintly  tinged  with  yellow;  fuscous 
band  entirely  wanting,  and  none  of  the  veins  or  veinlets  are  inf  usc^ted 
except  at  the  extreme  tip  of  the  wing.  Posterior  femora  with  the 
disk  of  the  inner  face  pale,  with  scarcely  a  trace  of  fuscous  band, 
lower  sulcus  pale,  outer  face  testaceous,  obscurely  fasciate.  Posterior 
tibiaB  obscure  yellow. 

Length  of  body,  female,  30  mm. ;  length  of  tegmina,  30  mm. ;  length 
of  posterior  femora,  18  mm. 

Type. — Cat.  No.  5370,  U.S.N.M.;  one  female,  California.  Deter- 
mined by  Uhler  as  Trimerotropis  psevdofdscidta^  to  which  it  is  not 
very  closely  related.  In  size,  general  proportions,  and  color  (except 
for  the  very  different  tegmina  and  wings)  it  resembles  Conozoa^  to 
which  it  is  much  more  closely  related  than  Trlnierotropis  citicta  and 
Juliana  are. 

TEXANA  group. 

Size  medium,  color  dark  gray  varied  with  yellow  or  white,  with 
broad  light  stripes  (sometimes  indistinct  but  always  ti-aceable)  extend- 
ing from  the  eyes  along  the  edge  of  the  disk  to  the  posterior  border 
of  the  pronotum,  no  definite  bands  on  the  tegmina,  but  some  indication 
of  these  in  their  usual  position;  veins  in  the  apical  portion  infuscated 
and  generally  bordered  with  fuscous  which  extends  out  on  the  cross 
veins.  Head  considerably  or  much  elevated.  Frontal  costa  sulcate 
above  the  ocellus  as  well  as  below  with  the  carinas  continuous  with 
those  of  the  vertex;  scutellum  of  the  vertex  deeply  sulcate,  somewhat 
(female)  or  considerably  (male)  longer  than  broad,  the  length  being 
increased  by  the  incluvsion  of  the  median  foveolse  which  are  well 
impressed;  lateral  foveolse  equally  distinct;  antennae  in  the  male  about 
equaling  the  posterior  femora.  Pronotum  with  the  disk  flattened  and 
lateral  carinse  absent  at  least  between  the  sulci;  median  carinse  cristate 
at  least  on  the  prozone;  metazone  with  its  disk  smooth;  lateral  lobes 
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with  a  tooth  on  the  lower  posterior  border.  Tegmina  with  the  last 
branch  of  the  radial  sector  distant  from  the  fork  by  about  one-fourth 
(female)  or  one-third  (male)  the  length  of  the  sector;  medial  and 
cubital  forks  fused  for  a  short  distance;  intercalary  vein  separatea 
apically  from  the  median  by  once  (male)  or  several  times  (female) 
its  own  width;  area  of  the  cubital  forks  narrow.  Wings  moderately 
long,  but  distinctly  less  than  twice  as  long  as  broad,  with  a  distinct 
moderately  broad  fuscous  band  at  least  a  sixth  of  the  length  of  the 
wings  in  width  continued  on  the  posterior  border  not  more  than  half- 
way; spur  extending  about  halfway  to  the  base;  apex  clear  with  the 
tip  more  or  less  inf uscated,  the  fuscous  markings  showing  a  tendency 
to  follow  the  main  veins. 

This  group  includes  four  closely  allied  species  which  show  in  the 
markings  and  structure  a  distinct  tendency  to  Derotinenva, 

TRIMEROTROPIS  TEXANA  Bruncr. 

Conozoa  texana  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  65. — ^Townbbxd, 
Insect  Life,  \'I,  1893,  p.  30. 

Slender,  especially  in  the  male,  with  various  shades  of  brown  and 
white  commingled,  a  whitish  spot  in  the  middle  of  the  lateral  lobes  of 
the  pronotum  and  a  rather  indistinct  yellowish  stripe  extending  from 
the  principal  sulcus  above  the  white  spot  downward  in  a  curve  to  the 
base  of  the  mandibles.  Scutellum  of  the  vertex  narrow  with  no  (male) 
or  a  distinct  (female)  median  carina;  eye  equal  to  (male)  or  distinctly  less 
than  (female)  the  genal  groove.  Pronotum  with  the  median  carina 
only  slightly  cristate  and  bilobate  on  the  prozone,  scarcely  more  than  a 
raised  line,  equal  throughout  on  the  metazone;  lateral  carinse  entirely 
wanting  except  on  the  anterior  of  the  metazone  of  the  female;  meta- 
zone twice  as  long  as  the  prozone  with  the  process  acute,  its  margins 
straight  and  tip  sharp.  Tegmina  mainly  isabelline,  but  with  a  dis- 
tinct lightening  in  those  areas  usually  occupied  by  the  light  bands. 
This  is  more  apparent  and  conspicuous  on  the  anterior  field.  Wings 
opaque  yellowish  green  at  the  base,  with  a  rather  broad,  distinct  fus- 
cous band;  apex  hyaline  with  fuscous  margining  the  principal  veins 
more  or  less  on  the  first  and  second  lobes.  Posterior  femora  with  the 
disk  of  the  inner  face  and  the  lower  sulcus  black  with  two  light  bands 
on  the  apical  half,  outer  face  three  black  bands,  the  two  proximal 
ones  oblique;  posterior  tibite  dull  orange  with  a  light  subbasal 
annulus. 

Length  of  body,  male  22  mm.,  female  27  mm.;  length  of  tegmina, 
male  24  mm.,  female  30  mm.;  length  of  posterior  femora,  12.5  mm. 

One  male  (type),  El  Paso,  Texas,  G.  W.  Dunn,  collector;  one  female. 
Las  Cruces,  New  Mexico,  Townsend,  collector;  Biomer  collection. 
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TRIMEROTROPIS    REBELI.IS    Saussure. 
Chnozoa  rebellis  SavssitrEj  Add.  Prodr.  Oedip.,  1888,  p.  60. 

This  species  is  unknown  to  me,  as  I  have  not  been  able  to  identify  it 
satisfactorily  among  the  species  I  have  examined,  and  the  types  are 
inaccessible.     Saussure's  description  is  appended. 

Slender,  compressed,  fulvous,  varied  with  fuscous  and  white.  Antennae  rather 
long  and  slender.  Head  narrow,  compressed.  Facial  costa  subparallel,  sulcate. 
8cutellum  of  the  vertex  pear-shaped,  narrow,  with  the  apex  foveolate.  Lateral 
foveolse  triangular,  not  elongate.  Pronotum  anteriorly  attenuate  and  granulate. 
Prozone  rather  strongly  cristate,  when  seen  from  the  side  strongly  bidentate  or 
bilobate,  as  in  the  genus  Trachyrrhacis.  Metazone  scarcely  rugulose,  in  the  female 
transverse,  obtuse  angulate,  carinate,  with  the  lateral  carinse  acute.  Lateral  lobes 
with  the  lower  angle  led  into  a  tooth  with  margin  behind  the  angle  arcuate.  Tegmina 
narrow,  peculiarly  sprinkled  with  fuscous,  everywhere  fuscopunctulate;  costal  mar- 
gin with  a  fuscous  spot  at  the  base  and  in  the  middle;  middle  field  with  three  Uy  four 
elongate  fuscous  spots,  the  last  frequently  fading  near  the  .radial  vein.  Banal  half 
densely  reticulate;  intercalary  closely  approaching  the  median  vein;  apical  part 
quadrate  reticulate.  Wings  sulphur  yellow  at  the  base,  with  the  fuscous  band  not 
continiieil  upon  the  posterior  margin,  anteriorly  scarcely  narrowed  and  sending 
toward  the  base  an  incomplete  stripe;  anterior  margin  beyond  the  band  black. 
Apical  part  hyaline,  reticulate  with  fuscous  or  with  fuscous  lines  and  spots.  Outer 
potderior  maigin  somewhat  sinuate.  Posterior  femora  with  three  black  bands  on 
the  inner  and  the  outer  face;  white  on  the  lower  part  of  the  outer  fat^e.  Posterior 
tibiie  bluish.  Cheeks  and  sides  of  the  pronotum  fasciate  or  spotted  with  white; 
pronotum  sometimes  with  five  fuscous  stripes  and  the  meso  and  metapleura  with 
two  white  stripes. 

Length  of  body,  male  15  mm.,  female  22  mm.;  length  of  tegmina, 
male  18.5  mm.,  female  22  mm. 

California  (Brunei*  collection,  No.  9727). 

TRIMEROTROPIS  ALBOLINEATA  Bruner. 
Conozoa  alholineata  Bruner,  Proc.  U.  S.  Nat.  Mtis.,  XII,  1890,  p.  66. 

A  graceful  and  slender  species,  recalling  the  male  of  SyrJndaadmir- 
ahili^>  In  addition  to  the  markings  common  to  the  group  which  are 
all  present  in  increased  strength  in  this  species,  it  has  three  parallel 
f uscou«  stripes  on  the  occiput,  one  behind  each  eye  extends  across  the 
upper  edge  of  the  lateral  lobes  of  the  prozone,  two  fuscous  preceded 
by  two  wliite  stripes  on  the  meso  and  metathorax  and  a  white  stripe 
running  along  the  genal  groove,  and  this  followed  by  a  fuscous  streak. 
Head  more  strongly  elevated  than  in  any  species  of  the  genus,  in  this 
and  many  other  respects  strongly  resembling  JJerotmeina. 

Eyes  as  long  (female)  or  a  little  longer  (male)  than  the  genal  groove; 
antennae  long  in  both  sexes,  scarcely  exceeding  the  posterior  femora. 
Pronotum  with  the  disk  moderately  high  and  bilobate  on  the  prozone, 
linear  on  the  metazone;  lateral  carinse  nearly  obsolete  even  on  the  niotsi- 
zone  and  front  of  prozone,  metazone  one  and  a  half  (male)  or  one  and 
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three-quarter  (male)  times  ns  long  as  the  prozone,  process  very  obtuse- 
angulate,  sides  straight  and  tip  sharp.  Tegmina  with  the  middle  and 
posterior  fields  nearly  entirely  infuscated,  anterior  field  yellow  or 
whitish  with  a  single  basal  spot  of  fuscous  at  the  point  of  greatest 
width  near  the  base.     Wings  as  in  other  species  of  the  group. 

Posterior  femora  with  three  or  four  dark  bands  on  a  light  ground 
on  the  inside,  lower  sulcus  light  with  two  dark  bands,  exterior  face 
vor}^  distinctly  marked  with  alternate  white  or  light  and  fuscous  oblique 
bands.  Posterior  tibite,  obscure  greenish.  Length  of  bod}^  male 
lU  nmi. ,  female  2S  mm. ;  length  of  t<^gmina,  male  19  mm. ,  female  29  mm. ; 
length  of  posterior  femora,  male  10  mm.,  female  15  mm. 

One  male,  Los  Angeles,  California,  Coquillett,  collector.  One 
male,  Los  Angeles,  California,  Koebele,  collector,  Bruner  collection. 
Numerous  specimens,  Ontario,  California,  June,  Snodgrass,  collector. 
Museum  of  Stanford  University. 

TRIMEROTROPIS  CRISTATA.  new  species. 

Closely  related  to  Tninerotropm  t<\mn.(i^  from  which  it  may  be  dis- 
tinguished by  the  following  characters: 

Color  as  in  that  species,  but  with  a  reddish  tinge  sometimes  replac- 
ing fuscous  gray.  Scutellum  of  the  vertex  deep,  with  a  distinct  median 
carina;  eyes  decidedly  shorter  than  the  genal  grooves.  Pronotimi  with 
the  median  carina  very  strongly  cristate  on  the  prozone,  and  equally 
distinctly  bilobate,  the  first  lobe  being  one-half  and  the  second  fully 
as  high  as  long;  on  the  metazone  a  slight  but  distinct  raised  line.  Lat- 
eral carince  present  only  on  the  front  of  the  metazone;  the  latter  little 
more  than  once  and  a  half  as  long  as  the  prozone,  with  the  process 
strongly  obtuse-angular,  the  mai'gins  straight,  and  the  tip  rounded. 
Tegmina  with  the  light  area  prevailing  in  the  anterior  and  posterior 
fields  and  about  equaling  the  dark  in  the  middle  field.  Wings  as  in 
that  species,  but  transparent  and  faintly  tinged  with  yellowish  green 
on  the  disk,  with  the  fuscous  band  narrower  and  scarcely  at  all  con- 
tinued on  the  posterior  border  toward  the  base.  Posterior  femora  as 
in  that  spcH'ies,  but  with  the  black  deeper  and  more  extensive  on  the 
inner  face  and  lower  sulcus,  and  less  distinct  on  the  outer  face.  Pos- 
terior tibiae  obscure  yellow,  with  no  subbasal  annulus.  Length  of 
bo<ly,  female,  26-29  mm.;  length  of  tegmina,  27-28  mm.;  length  of 
posterior  femora,  18^  mm. 

One  female,  San  Julio,  Lower  California,  Charles  D.  Haines,  col- 
lector, April;  one  female,  4,300  feet.  Salt  Lake  Valley,  Utah,  August 
1  to  4,  Bruner  collection. 

This  species  ha.s  been  mistaken  for  Omozoa  suleifroiis^  but  it  is  very 
unlike  that  species  as  I  recognize  it  and  certainly  does  not  answer  to 
Saussure's  description. 
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TRIMEROTROPIS  PORRECTA,  new  species. 

Similar  to  Tmri^roPropis  texmia^  but  smaller  and  distinct  in  the  fol- 
lowing respects: 

Pronotum  with  the  median  carina  very  strongly  cristate  on  the 
metazone  as  well  as  the  prozone,  in  this  respect  agreeing  well  with 
Conozoa^  on  the  latter  not  lobate  and  hardly  perceptibly  intersected, 
in  this  particular  agreeing  with  Spharagernan;  lateral  carinje  entirely 
obsolete;  anterior  margin  strongly  angulate;  metazone  one  and  a  half 
times  as  long  as  the  prozone,  with  its  disk  rugose  with  elongate  granu- 
lations, process  of  the  metazone  acute  angulate,  the  margins  slightly 
sinuate  and  tip  sharp.  Tegmina  rather  evenly  infuscated  with  dusky 
annuli  in  the  middle  and  posterior  fields,  with  a  light  indefinite  stripe 
along  the  anal  vein;  anterior  field  almost  entirely  occupied  by  two 
broad  distinct  fuscous  bands,  each  preceded  by  a  small  quadrate  yel- 
low spot.  Wings  as  in  the  preceding  species.  Posterior  femora  as  in 
texana.  Posterior  tibiae  yellow  without  a  pale  annulus.  Length  of 
body,  male,  18  mm.;  length  of  tegmina,  20  mm.;  length  of  posterior 
femora,  10  mm. 

One  male,  California,  Koebele,  collector,  Bruner  collection.  This 
species  has  also  been  mistaken  for  Conozoa  sulclfrons^  doubtless  on 
account  of  the  uninterrupted  crest  of  the  prozone.  It  does  not,  how- 
ever, at  all  resemble  that  species,  and  is  a  consistent  member  of  the 
texann  group,  though  it  is  difficult  to  determine  its  nearest  relative 
on  account  of  the  peculiar  structure  of  the  pronotum. 

MABITIMA  group. 

Size,  medium  or  large;  color,  dull  brown,  plain  or  isabelline  with  no 
bands  on  the  tegmina,  and  spots  when  present  showing  no  tendency  to 
arrange  themselves  in  bands.  Scutellum  of  the  vortex  about  as  broad 
as  long,  in  the  males  apparently  somewhat  longer  by  the  inclusion  of 
the  median  foveolae;  frontal  costa  distinctly  and  strongly  sulcate 
above  the  ocellus,  its  lateral  carinse  often  continuous  with  those  of  the 
vertex;  eye^  about  equal  (male)  or  much  less  (female)  than  the  genal 
grooves;  antennae  long  but  not  exceeding  the  posterior  femora  even 
in  the  male.  Pronotum  with  the  median  carina  slightly  cristate  on  the 
prozone;  disk  flat  with  the  shoulders  well  marked  and  the  lateral 
carinae  not  entirely  wanting;  metazone  about  twice  as  long  as  the  pro- 
zone,  lateral  lobes  with  the  margins  well  rounded  or  if  a  slight  tooth 
is  present  then  plainly  sinuate  on  the  anterior  half.  Tegmina  long. 
Wings  with  the  fuscous  band  narrow,  distinctly  less  than  one-sixth 
the  length  of  the  wings  in  width.     Posterior  tibiaB  obscure. 

This  group  includes  three  well-marked  species,  each  of  which,  in 
addition  to  characteristics  possessed  in  common  with  the  others  which 
recall  Conozoa^  varies  independently  in  that  direction.     Maritima^  for 
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instance,  in  some  specimens,  has  the  lateral  lobe  very  nearly  as  in  that 
genus.  Coquilletti  has  the  areas  of  the  cubital  forks  so  simplified  that 
it  contains  only  about  four  quadrilateral  cells  at  one  end,  the  rest  being 
hyaline  without  cross  veins.  GrocUis^  in  some  specimens,  has  the 
median  carina  cristate  on  the  metazone  and  as  high  as  that  of  the  pro- 
zone.  Each  of  these,  then,  has  a  character  belonging  (but  not  peculiar) 
to  Conozoa^  as  I  have  defined  it,  but,  since  they  vary  independently, 
each  has  two  characters  of  Trimerotropls  to  the  one  of  Catiozoa,  If 
these  three  species,  then,  should  be  included  in  Corwzoa^  nearly  one-half 
of  the  characters  I  have  been  able  to  find  to  characterize  that  genus 
would  become  nearly  useless.  If  we  further  take  away  the  characters 
of  Conozoa  which  they  lack,  the  pattern  of  tegmina  and  the  elongate 
scutellum,  we  should  have  nothing  left  peculiar  to  the  group  but  the 
"lateral  carinsB  well  developed"'  and  the  '*  frontal  costa  sulcate  above 
the  ocellus."  But  the  first  group  culminates  in  a  species  in  which  the 
lateral  carinas  of  the  prozone  are  completely  broken  down,  so  that 
nothing  would  be  left  peculiar  to  the  group  but ''frontal  costa  sul- 
cate," and  this  will  hardly  do  to  found  a  genus  on.  But  it  would  not 
only  be  impracticable  to  retain  these  groups  (and  they  are  too  closely 
related  to  include  one  and  not  the  other),  but  it  would  be  illogical. 
Texmm  and  hyalina  have  been  varying  in  different  directions,  and 
each  is  much  more  nearly  related  to  a  typical  Trhnerotrophn,  like 
ccBTuhlpes^  than  it  is  to  the  other.  These  groups,  then,  must  be 
retained  in  Trhnerotropis^  or  at  least  removed  from  CoTwzoti^  and, 
while  not  as  distinct  as  genera  should  be,  they  may  be  considered  to 
form  a  subgenus. 

TRIMEROTROPIS  MARITIMA  Harris. 

Ijoaiitta  marltima  Harris,  Kept.  Ins.  Iiij.  to  Veg.,  1841,  p.  178. 

Oedipoda  nuirUima  Uhler,  Treat.  Ins.  Inj.  U)  Veg.,  1862,  p.  178. — Scudder,  Mat 
Mon.  N.  Am.  Orth.,  1862,  p.  472.— S.  I.  Smith,  Kept  Eut.  Conn.,  1872, 
p.  373.— Thomas,  Acrid,  of  N.Am.,  1873,  p.  124. 

Trimerotroph  mnritima  StAl,  Reeen.  Orth.,  I,  1873,  p.  135. — Scudder,  Disft,  of 
Ins.  in  N.  H.,  1874,  p.  378.— Thomas,  Ninth  Kept.  Ent.,  111.,  1880,  p.  113.— 
Saussure,  Pro<ir.  Oedip.,  1884,  p.  172. — Ferxald,  Orth.  of  New  £ng.,  1887, 
p.  45.— Davis,  Ent.  Am.,  V,  1889,  p.  81.— McNeill,  Psyche,  VI,  1891,  p. 
64.— J.  B.  Smith,  Bull.  90,  N.  J.  Agr.  Exp.  Sta.,  1892,  p.  34.— Morse, 
Psyche,  VII,  1894,  p.  105.— Blatchley,  Can.  Ent.,  XXVI,  1894,  p.  218.— 
BeutenmCller.  Bull.  Am.  Mns.  Nat.  Hist.,  VI,  1894,  p.  299.— Blatchley, 
Proc.  Ind.  Hort.  Soc.,  1896,  p.  21;  Can.  Ent.,  XXX,  1898,  p.  61. 

Size  medium  or  large,  color  isabelline  and  plain  on  the  front  and 
sides  of  the  head,  the  lower  part  of  the  sides  of  the  thorax  and  aMomen 
as  well  as  the  legs  more  or  less  white.  Scutellum  only  moderately 
inf  uscate  with  the  sides  considerably  elevated  and  continuous  with  the 
carinas  of  the  frontal  costa;  median  foveolae  almost  obsolete,  lateral 
foveohe  well  impressed,  antennae  long.     Pronotum  with  the  median 

rina  low  and  scarcely  cristate  even  on  the  prozone,  lateral  carince 
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very  variable  either  obsolete,  except  on  the  front  edge  of  the  prozone 
or  more  or  less  developed  throughout;  metazone  about  twice  as  long 
as  the  prozone  with  the  disk  smooth  and  the  process  obtuse  angulate, 
its  margins  slightly  sinuate  and  tip  sharp;  lateral  lobes  with  the  poste- 
rior angles  rounded,  or  with  a  slight  tooth,  but  then  the  lower  margin 
is  strongly  sinuate  anteriorly.  Tegmina  isabelline  without  bands, 
sometimes  faintly  clouded  on  the  basal  half;  last  branch  of  the  radial 
sector  distant  from  the  fork  only  a  little  less  than  half  the  length  of 
the  sector;  interc4ilary  vein  distant  apically  from  the  median  by  more 
than  (male)  or  several  times  (female)  its  width;  cubital  and  median 
forks  free  or  united  by  a  cross  vein;  area  of  cubital  forks  filled  by 
several  rows  of  irregular  cells.  Wings  long,  twice  as  long  as  wide 
with  the  apex  attenuated;  disk  faintly  yellow  with  a  fuscous  band  of 
variable  width,  but  never  as  much  as  one-sixth  the  length  of  the  wing, 
continued  but  a  little  way  on  the  posterior  border,  spur  extending 
about  half  way  to  the  base;  apex  hyaline.  Posterior  femora  pale  on 
the  inside,  with  traces  of  three  dark  bands,  low^r  surface  pale,  outer 
side  without  distinct  bands.  Posterior  tibiae  obscure  sometimes  with 
a  white  sub-basal  cloud  on  the  outer  side. 

Length  of  l)ody,  male,  24  mm.,  female,  34  mm.;  length  of  tegmina, 
male,  25  mm.,  female,  35  mm.;  length  of  posterior  femora,  male,  13 
nmi.,  female,  17  mm. 

Atlantic  States,  from  Virginia  northward  and  along  the  shores  of 
the  Great  Lakes  west  to  Illinois. 

TRIMEROTROPIS  OCHRACEIPENNIS  Blanchard. 

Oedipoda  ochnwApennis  Blanchakd,  in  Gav,  Hist.  Fisic  de  Chile,  5k)ol.,  VI,  1851, 

p.  77. 
Oedipoda  ciiiereffceus  Blanchard,  in  Gay,  Hist.  Fisic  de  Chile,  Zool.,  VI,  1861, 

p.  78. 
Oedipoda placida  StXl,  Frc^g.  Eng.  Resa,  Ins.  Orth.,  1860,  p.  344. 
Tritnerotropis  placida  StAl,  Recen.  Orth.,  I,  p.  134. — Saussure,  Prodr  Oedip.,  1884, 

p.  172. 

I  have  been  unable  to  recognize  this  species  among  any  of  the  forms 
I  have  seen.     I  append  Saussure's  description: 

Very  Himilar  to  Triinerotropis  maritima^  but  smaller,  with  the  head  and  pronotum 
mgalose;  vertex  rugulose;  lateral  foveolie  elongate  or  triangular.  Pronotum  dem*ely 
punctate;  crest  of  the  prozone  rather  prominent  and  strongly  bilobat^,  with  the  lobes 
inclined  backwani;  disk  of  the  metazone  granulate,  distinctly  carinate.  Tegmina 
fusco-  trifasciate.  Wings  with  the  disk  sulphurous,  with  a  narrow  arcuate  fuscous 
band  compoeed  of  separate  clouds,  vanishing  upon  the  posterior  margin;  two  poste- 
rior areas  (median  and  cubital)  of  the  anterior  lobe  very  unecpial.  Posterior  femora 
a  little  swollen,  banded-var — a,  axillary  vein  of  the  tegmina  confluent  with  the  anal; 
6,  fuflcoofl  band  of  the  wing  continuous  {Ochniceipenms  Blanchard);  o,  fu.«couM  band 
in  separate  spots  {Signatipennis  Blanchard). 

Length,  male,  22  mm.;  female,  28  mm.;  tegmina,  male,  2()  mm., 
female,  31  mm. 
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In  coloration  very  similar  to  TrlmerotropU  maritima^  but  smaller, 
and  distinct  from  that  in  the  different  venation  of  the  wings. 

Saussure  in  his  conspectus  of  the  species  of  Trimerotropis  includes 
this  in  the  groups  having  blue  {mariflma  is  also  in  this  group,  .**o  his 
blue  probably  means  any  color  but  red,  the  other  alternative)  hind 
tibiie. 

Chile,  South  America,  Saussure. 

TRIMEROTROPIS  GRACILIS  Thomas. 

(Ed'qH)da  gracilis  Thomas,  Geol.  Surv.  Terr.,  1871,  p.  461;   Acrici,  of  N.  Am., 

1873,  p.  121. 
Triinerotropis  ffracilist  ^AVi^viiKf  Prodr.  (Edip.,  1884,  p.  171. 

Size  medium  or  large;  color  dull  grayish  brown.  Scutellum  with 
the  median  carina  slight  but  distinct.  Pronotum  with  the  median 
carina  somewhat  cristjitc  on  the  metazone;  lateral  carinas  distinct, 
except  between  the  sulci.  Metazone  scarcely  twice  as  long  as  the 
prozonc,  with  the  p;*ocoss  slightly  obtuse  or  acute  angulato,  the 
margins  straight  and  the  tip  sharp.  Tegmina  plain,  except  for  an 
indctinite  cloudiness  basally  and  irregular  and  broken  linear  infusca- 
tions  of  the  principal  veins  and  their  branches;  last  bmnch  of  the 
radial  sector  distant  from  the  fork  one-third  (male)  or  one-fourth 
(femah^)  the  length  of  the  sector;  intercalary  vein  separated  apically 
from  the  median  by  scarcely  more  than  its  own  width;  cubital  and 
median  veins  free  or  connected  by  a  short  cross  vein;  area  of  the  cub- 
ital forks  narrow,  occupied,  basally  at  least,  by  a  single  series  of 
quadrate  cells.  Wings  long,  twice  as  long  as  wide,  scarcely  attenuate 
at  the  apex;  disk  faintly  greenish  yellow,  followed  by  a  narrow  fus- 
cous band  much  broken  and  indistinct,  often  indicated  by  a  darkening 
of  the  veins  merely,  continued  for  a  very  short  distance  on  the  pos- 
terior border,  spur  extending  much  more  than  half  way  to  the  base; 
apex  hyaline,  with  the  extreme  tip  sometimes  slightly  infuscated,  but 
general!}'  all  the  veins  and  cross  veins  are  darkened.  Post<M-ior  femora 
black,  with  two  light  bands  on  the  apical  half;  lower  sulcus  black, 
with  one  light  preapical  band;  outer  surface  plain  or  obsoletely  Imnded. 
Posterior  tibia*  ])rown,  without  any  subbasal  annulus. 

Length  of  the  body,  male,  :i\  mm.,  female,  24  to  80  mm.;  length  of 
the  tegmina,  male,  22  mm.,  female,  25  to  30  mm.;  length  of  posterior 
femora,  male,  lOj  mm.,  female,  12  to  14  mm. 

One  male,  one  female.  Birch  Creek,  Idaho,  August;  one  female.  Salt 
I^dke  Valley,  Utah.  Bruner  collection:  One  female,  Salmon  City, 
Idaho,  August.  Thi^  V,  S.  National  Museum  contains  specimens  from 
Douglass,  Wyoming;  Yellowstone,  Montana  and  Colorado.  Colomdo, 
Saussure. 
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TRIMEROTROPIS  COQUILLETTI,  new  species. 

Size  medium.  Color  davk  })rown,  nearly  plain,  yince  the  punctations 
are  so  small  and  dense  as  to  serve  merely  to  darken  the  general  color 
without  being  themselves  conspicuous. 

Scutellum  of  the  vertex  with  a  distinct  median  carina;  median 
foveolse  deeply  and  lateral  foveolte  very  lightly  impressed.  Pronotum 
with  the  prozone  elevated  somewhat  and  the  median  carina  cristate 
and  slightly  bilobate;  lateral  carinso  obsolete  on  the  metazoue,  visible 
on  the  front  margin  of  the  prozone;  metazone  a  little  less  than  twice 
as  long  as  the  prozone  and  rugulose  with  a  few  scattered  larger  gran- 
ulations; margins  of  the  obtuse-angulate  process  straight,  the  tip 
rounded.  Tegmina  very  long,  with  the  entire  middle  field  unspotted 
except  narrowly  along  the  margins  and  hyaline  on  the  outer  half,  yel- 
low on  the  inner;  anterior  field  infuscated  by  the  presence  of  numer- 
ous maculae  on  the  basal  third  beyond  with  a  single  not  very  regular 
series  of  fuscous  spots  of  varying  sizes  extending  along  and  on  either 
side  of  the  principal  veins;  posterior  field  thickly  maculate  with  fus- 
cous points  at  the  base  beyond  infuscated  and  impunctate;  last  branch 
of  the  radial  sector  distant  from  the  fork  abnost  half  the  length  of 
the  sector;  intercalary  vein  separated  distally  from  the  median  by  its 
own  width;  area  of  the  cubital  forks  hyaline  at  the  base  for  half  its 
length  without  cross  veins,  beyond  with  a  few  cross  veins.  Wings 
very  long,  distinctly  more  than  twice  as  long  as  wide,  with  the  apex 
greatly  attenuated,  so  that  the  posterior  margin  is  subparallel  with  the 
anterior.  Disk  light  yellow,  with  a  narrow  distinct  fuscous  band 
extending  along  the  posterior  margin  nearly  to  the  anal  angle,  with  a 
spur  reaching  half  way  toward  the  base;  apex  hyaline.  Posterior 
femora  with  the  disk  of  the  inner  face  black  with  two  white  bands, 
lower  sulcus  black  with  one;  outer  face  with  one  pale  preapical  pre- 
ceded by  a  fuscous  band. 

Posterior  tibiro  obscure  yellow.  Length  of  body  (female),  26  mm. ; 
length  of  tegmina,  30  mm. ;  length  of  posterior  femora,  14:  mm. 

Tj/pe. — Cat.  No.  5371,U.S.N.M. ;  one  female,  San  Bernardino  County, 
California.     Coquillett  collection. 

The  species  is  named  in  honor  of  the  distinguished  entomologist 
Dr.  D.  W.  Coquillett 

CIHCTA  group. 

In  the  pattern  of  the  wings  and  in  the  flatness  of  the  disk  of  the 
pronotum  transitional  to  Ccmozoa, 

Frontal  costa  sulcate  for  a  short  distance  above  the  ocellus;  scutel- 
lum of  the  vertex  moderately  sulcate,  about  as  wide  as  long  (female), 
or  considerably  longer  (male)  because  of  the  inclusion  of  the  median 
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foveol«;  eyes  about  equal  (male)  or  a  very  little  less  (female)  than  the 
genal  groove;  antennae  slightly  exceeding  (male)  the  posterior  femora. 
Pronotum  with  the  disk  flat  and  the  shoulders  well  marked  even  on 
the  prozone,  and  lateral  carina?  present  on  the  anterior  of  the  meta- 
zone  and  in  front  of  the  first  sulcus,  broken  or  entirely  wanting 
between,  and  on  the  posterior  part  of  the  prozone;  median  carina 
moderately  elevated  and  bilobate  on  the  prozone  with  the  anterior 
lobe  much  greater  than  the  posterior;  process  of  the  metazone  obtuse 
angulate  with  the  sides  straight  and  the  tip  sharp;  lateral  lobes  with 
the  posterior  angle  rounded.  Tegmina  with  the  median  and  basal 
dark  bands  solid  and  well  defined,  extending  across  the  anterior  and 
middle  fields,  the  former  sometimes  faintly  visible  on  the  posterior 
field  also;  the  light  bands  just  beyond  the  dark  ones  about  equal  to 
each  other  and  to  the  dark  bands;  apical  thiixi  with  fuscous  annuli  in 
somewhat  regular  series  along  either  margin  with  a  few  scattered  ones 
on  the  area  between  which  has  the  principal  and  the  adjoining  vein- 
lets  darkened;  extreme  base  punctate  with  fuscous;  posterior  field 
impunctate  or  most  obscurely  punctate;  area  of  the  cubital  forks 
broad  and  filled  with  several  series  of  polygonal  cells  in  the  female, 
in  the  male  narrower,  but  the  cells  are  in  about  two  series;  median 
and  cubital  forks  not  fused,  free  or  united  by  a  cross  vein;  inter- 
calary vein  separated  from  the  median  toward  its  tip  by  a  distance 
several  times  (female)  or  at  least  once  (male)  its  own  width.  Wings 
narrow,  with  the  disk  pale-greenish  yellow,  with  the  fuscous  band 
narrow  and  ill-defined  on  the  outside,  shading  off  into  fuliginous  but 
disappearing  for  the  most  part  in  the  subapical  area,  the  tip  again 
becoming  infuscat(*d  or  remaining  clear,  continued  on  the  exterior 
margin  less  than  half  way  to  the  anal  angle.  Spur  long,  extending 
more  than  half  way  to  the  base.  Posterior  femora  with  the  disk  of 
the  inner  side  black  with  two  light  bands  on  the  apical  half;  lower 
sulcus  pale  or  more  or  less  suffused  with  fuscous,  with  one  black  band 
before  the  pale  preapical  band. 

TRIMEROTROPIS  CINCTA  Thomas. 

(Edipoila  cincta  Thomas,  Proc.  Aca<l.  Nat.  Sci.  PhiUi.,  1870,  p.  80;  Geol.  Surv. 
Wyo.,  1870,  p.  275. 

Probably  none  of  the  other  references  to  (EdljHxid,  Meatobregma^  or 
Tritiu^y'otropiH  cincta  belong  here.  Thomas  probably  confused  three, 
if  not  four,  species  under  this  name,  one  Mentobregma  and  three  Tri- 
inrrotroj)U,  See  T7*im<-rotroj)f'S  r//iculata  and  scuvatllh.  Size  medium, 
color  dark  and  nearly  plain  except  for  two  distinct,  narrow,  black  l>ands 
which  extend  across  the  face,  one  just  above  and  the  other  just  1k»1ow 
the  insertion  of  the  antennae.  These  bands  unite  at  the  eye  and  extend 
as  a  narrow  stripe  from  the  posterior  margin  of  the  eye,  across  the 


Digitized  by  VjOOQ IC 


NO.  1215.       RF.VISION  OF  THE  GEXUS  TRTMEROTnoPTS— MCNEILL.         41 5 

head,  and  along  the  upper  margin  of  the  lateral  lobes  of  the  prono- 
tum;  on  the  head,  behind  the  eye,  it  is  accompanied  by  a  narrow, 
yellowish  stripe  just  above  it.  Scutellum  with  the  median  carina 
slight  but  rather  distinct.  Pronotum  with  the  disk  of  the  metazone 
roughened  with  rather  numerous,  short,  linear  granulations.  Poste- 
rior tibiflB  very  variable,  either  obscure  or  red  with  a  brownish  basal 
cloud  or  livid  with  a  distinct,  subbasal,  pale  annulus,  or  brown  without 
cloud  or  annulus. 

One  female  (type)  {(Edlpoda  cincta)  Thomas,  southeast  Colorado, 
Texas,  and  New  Mexico,  1869,  U.  S.  National  Museum;  one  female, 
Oolorado;  one  male,  1  female.  Pine  Ridge,  Nebraska^  July  (types  of 
Ckmozoa  mlvicolu  Bruner),  Bruner  collection. 

This  species  is  unique,  so  far  as  my  experience  goes,  in  having  such 
variable  coloring  of  the  tibise  and  in  the  black  facial  bands.  The  male 
from  Pine  Ridge  has  red  tibia;;  the  female  from  the  same  locality, 
plain  brown  ones;  the  female  from  Colorado,  livid  ones  with  a  com- 
plete ring  and  the  tips  with  the  color  obscure,  and  a  brown  cloud  on 
the  outside. 

TRIMEROTROPIS  JULIANA  Scudder. 

Trimerotropin  Juliana  Scudder,  App.  J  J.  Ann.  Kept.  Chief  of  Eng.,  1876,  p.  514. 

Trimeroiropis  JonUina  Thomas,  Proc.  Dav.  Acad.  Nat.  S<!i.,  I,  1876,  p.  271. — Bru- 
ner, Third  Kept.  U.  S.  Ent.  Com.,  1885,  p.  57;  Kept.  U.  S.  Com.  Agr.,  1885, 
p.  307.— SAU88URB,  Add.  Prodr.  (Edip.,  1888,  p.  171. 

This  species  is  remarkably  similar  to  Trimerotropis  cincta  Thomas, 
from  which  it  is  apparently  different  in  the  entire  absence  of  the  black 
bands  of  the  face  and  in  the  broader  vertex  which  in  that  species  is 
scarcely,  in  this  much  more  than  half  the  short  diameter  of  the  eye. 

One  female  (determined  by  Scudder),  American  Fork  Canyon,  7,500 
feet,  August  5;  one  female,  Salt  Lake  Valley,  Utah,  1878,  Bruner 
collection;  one  female,  Spring  Lake,  Utah  (probably  one  of  the  three 
tyi>e  specimens  of  TriraerotropU  fontarui^  U.  S.  National  Museum. 
Common  in  Yellowstone  Valley,  Montana,  Bruner. 

CAEBTFLEIPES  group. 

Species  of  small  or  medium  size  with  the  ground  color  generally 
dark,  and  when  light  not  much  varied  with  fuscous  on  the  head  and 
pronotum,  but  with  the  basal  bands  of  the  tegmina  present  and  either 
semisolid  and  more  or  less  conspicuous,  or  if  obviously  composed  of 
smaller  inaculations  then  distinct  by  reason  of  their  contrasting  colors 
and  the  thorough  segregation  of  the  spots. 

Scutellum  moderately  wide  but  not  exceeding  the  short  diameter  of 
the  eye  even  in  the  male  and  never  wider  than  long;  median  carina 
never  entirely  absent  but  frequently  indistinct.     Pronotum  with  the 
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prozone  only  slightly  elevated  and  the  median  carina  barely  bilobate, 
on  the  metazone  linear;  metazone  from  one  and  a  half  to  scarcely  twice 
as  long  as  the  prozone;  lateral  lobes  without  a  tooth.  Tegmina  vrith 
the  area  of  the  cubital  forks  occupied  by  several  rows  of  polygonal 
cells;  intercalary  vein  apically  not  more  distant  from  the  median  vein 
than  by  its  own  width.  Wings  with  the  disk  green  or  greenish  yel- 
low, the  fuscous  band  narrow  and  interrupted,  or  if  broader  weak  or 
interrupted  along  the  radiate  veins  or  wanting,  in  this  case  the  apical 
half  is  wholly  fuliginous  and  fuscous.  When  present  continued  never 
more  than  halfway  to  the  anal  angle.  Spur  when  present  elongate, 
extending  more  than  halfway  to  the  base.  Posterior  femora  with  the 
inner  face  black  with  two  lighter  bands  on  the  apical  half.  Posterior 
tibiae  blue  with  the  extreme  base  black  preceded  by  a  pale  annulus. 

TRIMEROTROPIS  CAERULEIPES  Scuddcr. 
Trhnerotropi^caendeipesf^cuDDKRy  2d  Rept.  IT.  S.  Ent.  Com.  App.  II,  p.  27,  1880. 

Size  small  or  medium;  dark  brownish  cinereous,  much,  though  not 
conspicuously,  varied  with  fuscous  maculations;  scutellum  considerably 
longer  than  broad  (male),  with  the  median  carina  exceedingly  faint; 
lateral  and  median  foveolse  deeply  impressed;  eye  of  the  male  slightly 
longer  than  the  genal  groove.  Pronotum  with  the  metazone  about 
twice  as  long  as  the  prozone;  shoulders  well  defined  with  a  tiuce  of 
the  lateml  carina;  on  the  front  as  well  as  at  the  front  margin  of  the 
prozone;  disk  of  the  metazone  with  a  few  scattered  larger  granula- 
tions; process  of  the  metazone  rectangular  or  slightly  obtuseangiilar 
with  the  sides  straight  and  the  apex  barely  rounded.  Tegmina  with 
the  bands  composed  of  fuscous  spots  and  annuli  arranged  into  a  dis- 
tinct ])asal  and  median  band,  on  the  apical  third,  scarcely  forming  a 
band,  but  extending  along  either  margin;  i-adial  sector  with  the  last 
branch  distant  from  the  fork  about  one-half  (male)  the  length  of  the 
sector;  median  and  cubital  forks  not  fused.  Wings  long  and  narrow 
with  the  disk  pale  green,  the  fuscous  band  narrow,  interrupted  and 
scarcely  continued  toward  the  anal  angle;  spur  distinct,  extends  more 
than  halfway  to  the  base;  api^x  pale  with  the  extreme  tip  more  or  less 
infuscated.  Posterior  femora  with  the  lower  sulcus  black,  except  for 
a  single  preapical  light  l>and;  outer  face  with  the  indistinct  preapii*al 
pale  band  preceded  by  two  and  followed  by  one  not  very  conspicuous 
fuscous  bands. 

Length  of  body,  male,  18  to  21  mm. ;  female,  25  mm. ;  length  of  teg- 
mina, male,  19  to  22  mm.,  female,  20  mm;  length  of  posterior  femora, 
male,  10  to  lU  mm.,  female,  12  mm. 

One  male,  without  locality;  one  male.  Marble  Valley,  Eldorado 
County,  California,  Bruner  collection;  one  male  and  two  females, 
Portland,  Oregon;  Sissons,  California,  Scudder. 
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TRIMEROTROPIS  TESSELATA,  new  species. 
Trimerotropis  coeruleipes  Tow.vsend,  Ins.  Life,  VI,  1893,  p.  31. 

Similar  to  Tnmeroiroph  caerideipe^  in  the  structure  of  the  head  and 
pronotum  and  very  closely  related  to  it.  The  following  points  of  dif- 
ference may  serve  to  distinguish  it. 

Size  medium,  with  unusually  slender  tegmina  and  wings;  color,  ash 
with  a  slight  suffusion  of  brown  on  the  top  of  the  head  and  pronotum, 
and  base  of  the  tegmina  much  and  strongly  varied  with  fuscous. 

Head  as  in  that  species,  except  that  the  vertex  is  more  prominent, 
fomiing  a  right  angle  (seen  from  the  side)  with  the  front,  the  tip  of 
the  angle  slightly  rounded  instead  of  a  decidedly  obtuse  angular.  Pro- 
notmn  with  the  process  of  the  metazone  very  strongly  obtuse  angulate, 
with  the  margins  straight  and  the  tip  sharp.  Tegmina  very  long  and 
slender  and  decidedly  falcate  at  the  tip,  cinereous,  with  very  conspicu- 
ous fuscous  bands  at  the  end  of  the  first,  second,  and  third  quarters, 
each  of  these  solid  and  well  defined  on  the  anterior  and  middle  field, 
punctate  on  the  posterior  field;  beyond  the  third  fuscous  band  is  a 
series  of  large,  distinct,  triangular  spota  on  either  margin,  with  a  very 
few  equalh'  distinct  and  well-defined  spots  in  the  middle  area;  light 
bands  unspotted,  except  the  basal  one,  which  has  a  few  fuscous  punc- 
tations;  radial  sector  with  its  last  branch  not  more  distant  from  the 
fork  than  a  third  (male)  of  the  length  of  the  sector.  Wings  long  and 
narrow,  the  length  slightly  exceeding  twice  the  width;  apex  slightly 
attenuated;  disk  nearly  opaque  light  green  with  a  yellowish  tinge, 
with  the  outer  half  entirely  infuscated,  less  deeply  preapically;  the 
fuscous  border  is  continued  along  the  posterior  margin  a  little  less  than 
half  way  to  the  anal  angle,  spur  extending  distinctly  more  than  half 
way  to  the  base.  Posterior  f emom  with  a  faint  preapical  light  band, 
but  the  fuscous  bands  inconspicuous.  Hind  tibiae  pale  blue,  with  the 
subbasal  pale  annulus  inconspicuous. 

Length  of  body,  male,  21^  mm.;  length  of  tegmina,  24^  mm.; 
length  of  posterior  femora,  12  mm. 

One  male,  Turkey  Tanks,  Arizona,  July  17,  Bruner  collection.  This 
is  the  species  probably  which  is  mentioned  by  Townsend^  under  the 
name  of  coeruleijpes, 

TRIMEROTROPIS   CALIGNOSA,  new  species. 

This  species  is  very  closely  related  to  the  two  preceding  species,  but 
is  strikingly  different  in  color. 

Size,  medium;  color,  very  dark  fuscous,  almost  black,  except  for 
the  well-defined  and  distinct  light  bands  on  the  tegmina,  and  the 
lighter  ground  color  of  the  posterior  femora. 

Head  as  in  the  two  preceding  species,  with  the  vertex  not  quite  so 

» Insect  Life,  VI,  p.  31. 
Proc.  N.  M.  vol.  xxiii 27  ^  I 

Digitized  by  VjOOQ IC 


418  PROCEEDINGS  OF  THE  NA  TIONA L  AfVSEUM,  vol.  xxin. 

prominent  as  in  the  last,  and  the  median  carina  more  distinct,  espe- 
cially in  the  posterior  part  of  the  scutellum  and  on  the  oc*<jiput;  antennse 
distinctly  attenuate  at  the  tip.  Pronotum  with  the  disk  of  the  meta- 
zone  supplied  with  rather  numerous  linear  granulations;  process  of  the 
metazone  decidedly  obtuse  angulate,  with  the  margins  straight  and 
the  tip  sharp.  Tegmina  long  and  slender,  entirely  infuscated,  or  at 
least  fuliginoiLs,  except  the  usual  light  bands  beyond  the  first  and  sec- 
ond quarters,  which  are  well  defined  and  distinct,  but  scarcely  light 
enough  to  be  conspicuous,  the  outer  much  narrower.  By  transmitted 
light  the  usual  punctations  at  the  extreme  base  and  on  the  apical  third 
can  be  seen;  last  branch  of  the  radial  sector  distant  from  the  fork  a 
third  or  less  (male),  or  a  quarter  (female).  Wings  with  the  disk  trans- 
parent, tinged  with  olivaceous  green,  the  outer  half  transparent  but 
faintly  fuliginous,  with  the  extreme  tip  and,  in  some  specimens,  clouds 
in  the  region  of  the  fuscous  band  slightlj'^  infuscated.  Posterior 
femora  with  a  light  preapical  band,  followed  by  one  and  preceded  by 
two  rather  distinct  fuscous  bands.  Posterior  tibiae  steel  blue,  with  a 
very  distinct  whitish  subbasal  annulus. 

Length  of  body,  male,  22  mm.,  female,  28  mm.;  length  of  tegniina, 
male,  23^  mm.,  female,  29  mm.;  length  of  posterior  femora,  male, 
12  mm.,  female,  14  mm. 

Typea, — Cat.  No.  5372,U.S.N.M.;  two  males,  Los  Angeles  County, 
California;  one  female,  California. 

This  fonn  uiay  be  but  a  variety  of  the  last,  but  its  strikingly  diifer- 
ent  coloration  and  the  unusual  wings  forbid  my  placing  it  there. 

TRIMEROTROPIS  ALBESCENS,  new  species. 

Size  small,  color  white,  sparsely  punctate  with  blac*k  on  the  prono- 
tum and  conspicuously  banded  with  black  on  the  tegmina  and  posterior 
femora. 

Scutellum  moderately  sulcate,  considerably  longer  than  broad,  with 
a  very  indistinct  median  carina;  median  and  lateral  foveolas  well 
impressed;  eyes  more  than  equal  (male)  to  the  genal  groove.  Prono- 
tum with  traces  of  the  lateral  carinas  on  the  front  part  of  the  prozone 
and  metazone,  the  latter  one  and  a  half  times  as  long  as  the  former; 
disk  of  the  metazone  with  a  very  few  larger  granulation;  process 
rectangular,  with  the  sides  stmight  and  the  tip  sharp.  Tegmina,  like 
the  body,  white,  with  the  basal  band  narrow  and  nearly  solid,  the 
median  and  third  bands  narrow  and  obviously  made  up  of  maculations, 
but  very  conspicuous;  beyond  the  third  fuscous  band  a  few  groups 
of  fuscous  annuli;  all  the  white  bands  very  broad  and  impunctate, 
except  the  basal,  with  a  few  dusky  points,  and  an  oblique  black  dash 
just  beyond  the  edge  of  the  pronotum  when  the  tegmina  are  closed; 
last  bmnch  of  the  radial  sector  distant  from  the  fork  more  than  one 
third  (male)  the  length  of  the  sector;  median  and  cubital  forks  not 
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fused,  but  free.  Wings  with  the  disk  light  yellow,  nearly  transparent, 
bordered  by  a  few  fuscous  clouds  representing  the  fuscous  band,  apex 
h3''aline.  Posterior  femora  with  the  lower  sulcus  white  except  for  a 
narrow  stripe  on  the  basal  half  and  a  band  preceding  the  preapical 
lig^ht  spot;  exterior  face  white,  except  for  a  very  distinct  fuscous  band 
preceding  the  preapical  light  band  and  a  few  faint  clouds  represent- 
ing the  other  bands.  Posterior  tibiae  blue  with  the  base  black,  followed 
by  a  distinct  white  annulus. 

Liength  of  the  body,  male,  18  mm. ;  length  of  the  tegmina,  19  mm. ; 
length  of  the  posterior  femora,  9  mm^ 

Type, — Cat.  No.  5373,U.S.N.M. ;  one  male,  Los  Angeles,  Coquillett, 
collector. 

TRIMEROTROPIS  BIFASCIATA  Bniner. 

Trimerotropis  bifa^ciata  Brcner,  Proc.  U.  S.  Nat.  Miis.,  XII,  1890,  p.  70. 

Size,  small  or  medium;  color,  plain  brown  with  a  reddish  tinge,  with 
conspicuous  dark  solid  bands  on  the  tegmina.  Scutellum  but  little 
longer  than  broad,  moderately  sulcate,  with  distinct,  though  slight, 
median  carina;  median  and  lateral  foveolee  deeply  impressed.  Pro- 
notum  with  no  trace  of  lateral  carinse  at  the  anterior  margin  of  the 
prozone;  metazone  about  once  and  a  half  as  long  as  the  prozone, 
the  disk  with  a  few  indistinctly  larger  granulations;  process  of  the 
metazone  very  strongly  obtusangulate,  with  the  margins  slightly 
arcuate  and  the  tip  sharp.  Tegmina  with  two  solid  conspicuous  bands 
at  the  end  of  the  first  and  second  quarters,  subequal  in  width  and 
much  narrower  than  the  preceding  lighter  areas,  but  about  equal  to 
the  light  band  following  the  second  fuscous  band,  apical  third  with 
indistinct  annuli  arranged  in  about  four  groups  on  either  margin,  with 
a  few  intermediate  ones;  last  branch  of  the  radial  sector  distant  from 
the  fork  about  one-fouii;h  (male)  the  length  of  the  sector;  median  and 
cubital  forks  not  fused,  but  free  or  united  by  a  short  cross  vein. 
Wings  modemtely  long,  plainly  less  than  twice  as  long  as  wide,  with 
the  apex  very  slightly  attenuate;  disk  semitransparent,  faint  greenish, 
with  a  narrow  somewhat  interrupted  fuscous  band,  scarcely  extend- 
ing upon  the  posterior  margin,  spur  reaching  more  than  halfway  to 
the  base,  apex  hyaline  without  fuscous  spots.  Posterior  femora  with 
the  lower  sulcus  black,  with  two  light  bands  on  the  apical  half;  exte- 
rior face  with  a  light  preapical  band  preceded  by  one  fuscous  band. 
Posterior  tibiae  blue,  with  a  rather  wide,  pale  subbasal  annulus. 

Length  of  body,  male,  21^  to  25  mm.,  female,  26i  mm.;  length  of 
tegmina,  male,  20  to  25  mm.,  female,  25  mm.;  length  of  posterior 
femora,  male,  lOi  to  13i  mm. ;  female,  13  mm. 

One  male,  type,  without  locality,  Bruner  collection;  one  male,  Tehama 
County,  California,  U.  S.  National  Museum;  one  male,  one  female, 
Spokane,  Washington,  Los  Angeles,  Coquillett;  collector,  Bruner. 
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TRIMEROTROPIS  FERRUGINEA,  new  species. 

Size,  small  or  medium;  color,  cinereous,  varying  to  reddish-bix>wn, 
rather  indistinctly  punctate  and  blotched  on  the  head  and  pronotura, 
with  the  tegminal  bands  well  defined,  nearly  solid  and  conspicuous; 
scutellum  deeply  sulcate,  once  and  a  half  (female)  or  twice  (male)  as 
long  as  broad,  with  the  median  carina  slight,  but  moderately  distinct; 
median  and  lateral  faveolce  moderately  well  impressed;  eyes  equal 
to  (male)  or  a  little  shorter  (female)  than  the  genal  groove.  Pro- 
notum  with  the  lateral  carinsB  indistinctly  present  on  the  front  of 
the  prozone  and  less  frequently  on  the  front  of  the  metazone,  di«k 
of  the  latter  with  rather  numerous  larger  granulations;  process  of 
the  metazone  obtusangulate,  with  the  margins  straight  and  the 
tip  sharp.  Tegmina  rather  short  and  somewhat  tapering,  with  the 
median  and  basal  bands  solid  on  the  anterior  and  middle  fields, 
more  or  less  broken  and  interrupted  on  the  posterior  field;  first 
and  second  light  bands  about  twice  as  wide  as  the  third  and  as 
the  included  fuscous  band,  the  basal  light  band  only,  punctate  with 
fuscous;  apical  third  with  the  usual  fuscous  annuli  and  punctations 
rather  numerous,  but  only  moderately  distinct  and  irregularly 
grouped;  last  branch  of  the  radial  sector  distant  from  the  fork  a 
little  more  than  one-fourth  of  the  length  of  the  sector;  median  and 
cubital  forks  not  fused,  free  or  united  by  a  cross  vein. 

Wings  moderately  wide,  but  attenuate  at  the  tip;  disk  faint  greenish- 
yellow,  with  a  narrow  or  rather  broad  but  interrupted  fuscous  band 
continuing  halfway  or  less  toward  the  anal  angle,  with  the  spur 
extending  distinctly  more  than  halfway  to  the  base.  Posterior 
femora  with  the  lower  sulcus  light  below,  with  one  dark  band, 
more  or  less  infuscated  on  the  basal  half,  leaving  two  bands;  outer 
face  with  a  light  preapical  band  preceded  and  followed  by  a  moder- 
ately distinct  fuscous  band.  Posterior  tibiie  blue-black  at  the  base, 
with  a  pale  subbasal  annulus. 

Length  of  body,  male,  17  to  21  mm.,  female,  28  mm.;  length  of 
tegmina,  male,  20  to  23  mm.,  female,  28  mm.;  length  of  posterior 
femora,  male,  9  to  11  mm.,  female,  14  mm. 

One  male  and  one  female,  Soda  Springs,  Idaho;  one  female,  Cceur 
d'Alene,  Idaho,  Wickham,  collector;  one  male  and  one  female,  Heckla, 
Wyoming;  one  female,  Madison  River,  National  Park,  Wyoming;  one 
male  (9500)  American  Fork  Canyon,  Utah,  August  2  and  3, 1877,  Bruner 

collection. 

TRIMEROTROPIS  KOEBELEI  Bruner. 

Conozoa  koehelei  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  67. 

This  species  is  closely  related  to  Triinerotropis  hifasdata^  and  still 
more  closely  to  Trimerotropis  fen^uginm.  If  the  latter  should  prove  to 
be  only  a  variety  of  the  former  this  would  then  undoubtedly  be,  thou^ 
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at  first  glance  they  seem  to  have  little  in  common,  as  far  as  color  is  con- 
cerned. It  appeal's  to  differ  ivomferrvginea  as  follows:  Size  smaller, 
color  distinctly  cinereous,  with  no  suggestion  of  reddish-brown;  tegmina 
with  the  posterior  field  cinereous  or  whitish,  entirely  impunctate,  the 
usual  bands  therefore  limited  to  the  anterior  half,  or  at  least  to  the 
anterior  and  middle  fields;  scutellum  as  in  that  species,  but  median 
carina  wanting  or  extremely  faint. 

Length  of  body, male,  17  mm.,  female, 25  mm.;  length  of  tegmina, 
male,  18  mm.,  female,  25  mm.;  length  of  posterior  femora,  male,  10 
mm.,  female,  14  mm. 

One  male  (type).  Placer  County,  California,  September,  Bi-uner's 
collection;  one  male  and  one  female,  Placer  County,  California,  Sep- 
tember, and  San  Francisco,  California,  U.  S.  National  Museum. 

If  I  had  not  very  much  restricted  Conozoa  I  should  still  be  compelled 
to  remove  this  species  from  that  genus,  as  it  has  none  of  the  charac- 
ters of  that  genus  except  the  coloration  of  the  tegmina,  and  that  is 
quite  as  suggestive  of  the  pattern  peculiar  to  Trimerotropis. 

TRIMBROTROPIS  THALASSICA  Bruner. 

Tt    tn-otropis  ihcdasgica  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  72. 

I  am  unacquainted  with  this  species  and  unable  to  place  it  with  cer- 
tainty, but  it  apparently  belongs  to  the  group  Coeruleipes.  I  give 
Bruner's  description  somewhat  abbreviated  where  the  characters 
given  are  common  to  the  group: 

About  the  size  of  TrimerotrapU  vinculata  Scudder,  varying  in  color  from  dark  to 
griseo-testaceous,  with  the  colored  portion  of  the  wings  sea-green;  wings  and  tegmina 
but  dimly  banded;  posterior  tibi«e  deep  coenilean,  with  basal  annul  us  of  dirty  whitish. 

Head,  when  seen  from  in  front,  as  broad  above  as  below,  a  little  longer  than  com- 
mon with  the  species  of  the  genus;  the  eyes  rather  large  and  prominent,  separated 
above  by  the  flat  (female)  or  slightly  sulcate  (male)  vertex;  pronotum  somewhat 
smoother  than  usual,  the  anterior  lobe  but  gently  raised  above;  the  median  carina 
faint  and  rather  equal;  posterior  angle  slightly  acute  (male),  about  a  right  angle 
(female). 

CITSUr A  group. 

Color  various  shaded  of  brown,  usually  inclining  to  red,  with  plain 
traces  of  the  usual  tegminal  bands  present,  well  defined  if  faint  or  with 
strongly  contrasting  colors  if  the  spots  are  imperfectly  segregated. 
Scutellum  of  the  vertex  at  most  moderately  sulcate,  broad,  very  rarely 
a  little  longer  than  broad,  usually  as  broad  as  long,  plainly  less  than 
the  short  (male)  or  long  (female)  diameter  of  the  eye.  Pronotum  with 
the  median  carina  low,  even  on  the  prozone,  and  not  always  bilobed 
(when  seen  from  the  side);  lateral  earinsB  absent,  except  a  trace  on  the 
anterior  of  the  prozone;  metazone  very  rarely  as  little  as  once  and 
a  half,  usually  twice,  as  long  ss  the  prozone;  lateral  lobes  without  a 
tooth  at  the  lower  posterior  angle;  tegmina  with  the  intercalary  vein 
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separated  from  the  median  by  scarcely  (male)  or  considerably  (female) 
more  than  its  width;  area  of  the  cubital  forks  broad  and  occupied  by 
more  than  one  row  of  polygonal  cells.  Wings  with  the  disk  yellow 
or  greenish  yellow,  and  the  fuscous  band  distinct  but  never  in  width 
equaling  one-third  the  length  of  the  wing.  Posterior  femora  having 
the  basal  half  of  the  disk  of  the  inner  face  never  entirely  black  (rarely 
the  whole  inner  face  may  be  suffused  with  fuliginous^  so  that  the  usually 
lighter  areas  are  almost  as  dark  as  the  black  ones),  but  with  a  light 
area  of  greater  or  less  extent  at  the  base,  so  that  the  usual  appearance 
is  light,  with  three  black  bands,  one  on  the  knee,  one  at  the  middle, 
and  one  between;  the  basal  one,  as  it  increases  in  size,  assumes  the 
appearance  of  a  stripe,  which,  however,  never  reaches  the  base. 
Frequently  the  light  area  is  suffused  with  red.  Posterior  tibiae  red, 
rarely  with  a  distinct  subbasal  annulus,  but  always  with  some  trace  of 
a  yellow  or  brownish  cloud  on  the  exterior  face. 

TRIMEROTROPIS  MONTICOLA  Saussure. 

Trimerotropis  monticola  Sai'ssure,  Prodr.  CEkiip.,  1884,  p.  170;  Add.  Prodr.  CEdip, 
p.  63,  1888. 

Color  reddish  or  grayish  brown,  thickly  and  rather  conspicuously 
maculate,  with  fuscous  cheeks  and  front  of  the  head  generally  livid 
and  less  maculate.  Size  medium.  Scutellum  moderately  sulcate,  a 
very  little  longer  (male)  or  shorter  (female)  than  broad,  with  the  median 
carina  very  indistinct  or  wanting;  median  and  lateral  faveolae  only 
moderately  impressed;  eyes  small,  distinctly  (male),  or  considerably 
(female)  shorter  than  the  genal  groove.  Pronotum  with  the  median 
carina  slightly  cristate  on  the  prozone  and  bilobed;  metazone  leather 
more  than  once  and  a  half  as  long  as  wide,  with  the  disk  smooth,  and 
a  few  scattered  larger  granulations;  process  of  the  metazone  strongly 
obtuse-angular,  with  the  sides  straight  and  scarcely  rounded.  Teg- 
mina  short  and  broad,  with  the  basal  bands  not  solid,  but  showing  some 
evidence  of  being  composed  of  fuscous  points;  maculations  on  the 
apical  third  about  as  thick  and  scarcely  less  distinct  in  the  middle 
than  along  the  margins  of  this  area;  extreme  base  never  entirely  f  i-ee 
from  fuscous  points.  Wings  broad,  about  one  and  three-fourths  times 
as  long  as  broad,  with  the  tip  very  little  attenuate  and  sinuate  behind 
the  second  lobe;  disk  greenish  or  citron  yellow,  with  a  moderately 
broad  and  very  distinct  fuscous  band,  varying  in  width  from  a  sixth  to 
a  fourth  the  length  of  the  wing,  continued  upon  the  posterior  border 
plainly  less  or  decidedly  more  than  halfway  to  the  anal  angle,  spur 
extending  a  little  more  or  less  than  halfway  to  the  base;  apex  hyaline, 
with  rarely  a  few  fuscous  points.  Posterior  femora  rather  distinctly 
banded  on  the  outside;  inner  face  yellow,  more  or  less  suffused  with 
red,  with  three  black  bands,  the  basal  largest;  lower  sulcus  yellow 
or  red,  with  one  indistinct  subapical  black  band.    Posterior  tibiie  bright 
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red  or  yellow  flushed  with  red,  with  an  inconspicuous  basal  yellow 
cloud,  confined  to  the  outer  side. 

Length  of  body,  male  21  to  25  mm.,  female  25  to  27  mm.;  length 
of  tegmina,  male  24  to  25  mm.,  female  27i  to  30  mm.;  length  of  pos- 
terior femora,  male  11  to  12i  mm.,  female  13  to  14  mm. 

TRIMEROTROPIS  CAMPESTRIS  Bruner,  Manuscript. 

This  species  is  probably  nothing  more  than  a  variety  of  Trimero- 
tropin  pallidipennis^  from  which  it  apparently  does  not  differ  except 
in  the  structure  and  color  of  the  posterior  tibiae;  the  marked  infus- 
cation  of  the  top  of  the  head  and  the  prozone  being  repeated  with 
almost,  if  not  quite,  as  much  distinctness  as  in  that  species.  The  pos- 
terior femora  are  unusually  slender,  with  the  black  bands  of  the  inner 
face  small,  but  all  the  markings  obscured  by  a  fuliginous  suffusion 
which  extends  upon  the  lower  sulcus.  I  have  two  females  from  the 
Bininer  collection,  both  marked  '"type,"  which  differ  considerably  in 
size,  markings  of  the  tegmina,  and  the  width  of  the  fuscous  band,  but 
they  agree  in  structural  points  and  especially  in  the  hind  femora.  The 
smaller  one  has  the  fuscous  points  very  imperfectly  gathered  into 
bands. 

length  of  body,  female,  24  to  28  mm. ;  length  of  tegmina,  25  to  27 
mm. ;  length  of  posterior  femora,  11  to  14  mm. 

One  male  and  one  female.  Pine  Bluffs,  Wyoming;  Bruner  collection. 

TRIMEROTROPIS  BRUNBRI,  new  species. 

Hddrotettix  ffradlU  Brunbr  manuscript. 

Reddish  brown,  not  strongly  punctate  with  fuscous  but  very  con- 
spicuously banded  on  the  tegmina  and  posterior  femora;  head,  and  less 
commonly  the  lateral  lobes  of  the  pronotum  in  front  of  the  principal 
sulcus,  pallid;  pronotum  with  a  longitudinal  whitish  stripe  on  the 
upper  part  of  the  lateral  lobes,  extending  from  the  middle  sulcus  to 
the  front  margin;  below  this,  near  the  middle  of  the  lobes,  a  second  but 
smaller  quadrate  spot  of  a  similar  color.  Scutellum  of  the  vertex 
somewhat  (male)  or  not  (female)  longer  than  wide  (if  the  very  slightly 
impressed  median  faveolae  are  included  as  a  part  of  the  scutellum,  the 
proportion  of  length  to  breadth  will  be  considerably  increased); 
median  carina  present  and  more  or  less  distinct;  eyes  decidedly  shorter 
than  the  genal  grooves  even  in  the  male.  Pronotum  with  the  median 
carina  very  low,  not  bilobate  on  the  prozone;  anterior  margin  decid- 
edly angulate;  metazone  about  twice  as  long  as  the  prozone,  its  disk 
evenly  and  very  finely  granulate;  process  of  the  metazone  decidedly 
acute-angled,  with  the  margins  straight  and  the  tip  a  little  rounded. 
Tegmina,  more  especially  in  the  male,  narrowed  considerably  and 
regularly  from  the  basal  band  to  the  apex;  basal  and  median  ])ands 
very  distinct  and  solid,  with  the  base  rouged  without  fuscous  puncta- 
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tions  and  the  apex  with  the  usual  scattered  punctations,  usually  leather 
faint  and  more  distinct  on  cither  margin  than  in  the  middle.  Wings 
broad,  li  times  as  long  as  broad,  with  the  apex  not  attenuate;  fuscous 
band  moderately  broad,  at  least  a  sixth  as  wide  as  the  length  of  the 
wing  and  very  distinct,  continued  along  the  posterior  margin  more 
than  halfway  to  the  anal  angle;  spur  short,  extending  toward  the  base 
about  one-third  of  the  distance.  Posterior  femora  unusually  heav5% 
with  the  inside  yellow,  more  or  less  suffused  with  red,  and  crossed  by 
three  black  bands,  the  basal  sometimes  much  reduced;  outer  side 
crossed  transversely  by  one  distinct  subapical  band,  a  continuation  of 
the  one  on  the  inner  surface;  lower  sulcus  red,  crossed  by  the  same 
subapical  band.  Posterior  tibiae  bright  red,  with  an  indefinite  subbasal 
yellow  cloud  on  the  outer  face  only. 

Length  of  body,  male  21  to  26  mm.,  female  23  mm.;  length  of 
tegmina,  male  21i  to  25  ram.,  female  22  mm.;  length  of  posterior 
femora,  male  11  to  13  mm.,  female,  13  mm.  Two  males,  Hot  Springs, 
South  Dakota;  one  male  and  one  female,  Che^^enne,  Wyoming,  Bru- 
ner  collection;  one  male  and  one  female,  Chadron,  Nebraska;  one  male 
and  one  female.  Hot  Springs,  South  Dakota,  Stanford  University 
collection. 

While  this  species  resembles  Iladrotettix  trifmclata  so  strongly  in 
coloration  as  to  readily  be  mistaken  for  it,  in  generic  chai-acters  it 
is  allied  in  every  particular  to  Trhn<rrotropi%  where  the  latter  genus 
diffei-s  from  the  former.  The  distinct  sulcation  of  the  scutellum  of 
the  vertex,  with  a  plain  median  carina,  the  slender  though  long  anten- 
n8B,  the  presence  of  distinct  shoulders  on  the  prozone  of  the  pronotum, 
the  relatively  long  tegmina,  which  does  not  have  a  third  band  as  well 
defined  as  the  second,  but  the  usual  group  of  annular  spots,  the  com- 
paratively little  thickened  tegmina,  which  are  not  densely  coriaceous 
beyond  the  outside  of  the  basal  band  and  which  have  quadrate  cells 
much  within  the  basal  branch  of  the  i-adial  sector,  in  the  character 
of  the  fuscous  band  which  is  quite  trimerotropine  and  extremely  dif- 
ferent from  that  of  Iladrotettin^  which  lies  entirely  beyond  the  middle, 
so  that  the  disk  is  longer  than  wide,  and  has  a  long  continuation  upon 
the  posterior  margin  which  is  greater  in  length  than  the  transverse 
portion  of  the  band.  And  finally  in  the  coloration  of  the  inside  of  the 
posterior  femora,  which  seems  to  me  to  be  one  of  the  most  trustworthy 
guides  to  relationship  because  it  is  not  subject  to  natural  selection. 
These  in  Iladrotettix  are  deep  indigo  blue,  extending  entirely  over  the 
inner  face  (including  the  upper  sulcus,  which  is  not  true  of  a  single 
Trimerotrojyis)^  interrupted  by  one  broad,  whitish  band.  If  this  spe- 
cies and  one  other,  which  is  more  like  Iladrotettix^  not  to  mention 
other  species  which  are  structurally,  though  not  in  coloration,  nearer 
to  it,  are  retained  in  that  genus  there  would  not  remain  a  single  salient 
chamcter  to  distinguish  the  genus.     For  these  reasons  I  have  felt  it 
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necessary  to  transfer  Brunei^'s  Hadrotettrx  to  Trunerotrqpis^  and  as 
gracilis  is  preoccupied  I  have  given  it  the  name  of  the  distinguished 
author. 

TRIMEROTROPIS  FASCICULA,  new  species. 

In  color  or  size  very  similar  to  Trimerotropls  hruner*^  from  which  it 
is  distinguished  by  the  following  characters: 

Scutellum  of  the  vertex  moderately  sulcate  as  in  that  species  with 
latei-al  carinse  quite  as  distinct  but  longer  and  narrower  and  without  a 
ti-ace  of  the  median  carina.  Pronotum  as  in  that  species  with  the 
metazone  having  the  disk  furnished  with  minute  linear  granulations. 
Tegmina  with  the  two  basal  bands  not  so  regular  and  well  defined. 
Wings  with  the  fuscous  band  narrower,  the  spur  reaching  halfway  to 
the  base  and  the  continuation  on  the  posterior  border  not  extending 
more  than  half  way  to  the  anal  angle.  Posterior  femora  as  in  that 
species,  but  without  any  red  suffusion  and  with  the  basal  stripe  elongate 
nearly  to  the  base,  sometimes  the  whole  inner  face  is  suffused  with 
fuliginous,  more  or  less  obscuring  the  usual  markings.  A  variety  has 
the  pronotum  scarcely  longer  than  broad  with  the  process  of  the 
metazone  decidedly  obtuse  angulate.    The  wing  band  is  a  little  broader. 

Length  of  body,  male  18  mm.,  female  26  mm.;  length  of  tegmina, 
male  19  mm.,  female,  26  nmi. ;  length  of  posterior  femora,  male  10^ 
mm.,  female  14  mm. 

One  male  and  one  female,  Arizona  or  New  Mexico;  one  female. 
Silver  City,  New  Mexico;  Bruner  collection. 

This  species  is  very  closely  related  to  Trimerotrojyi^H  hrunerl  and  may 
not  be  specifically  different  from  it. 

TRIMEROTROPIS  PR^SCLARA,  new  species. 

Similar  in  size  and  structure  to  Tnmerotropw  cltrlna^  but  with  the 
tegmina  very  distinctly  marked,  the  basal  and  median  bands  solid  and 
well  defined. 

The  scutellum  is  slightly  broader  than  in  that  species,  with  the 
median  carina  slight  but  distinct.  The  pronotum  has  the  median 
carina  not  cristate  on  the  prozone  and  scarely  bilobate  when  viewed 
from  the  side.  The  tegmina  have  the  fuscous  annuli  of  the  apical 
third  for  the  most  part  aggregated  into  a  single  group,  which  forms 
the  third  band,  the  basal  .area  within  the  basal  band  is  suffused  with 
purple  or  brown  with  a  few  darker  punctations.  The  posterior  femora 
have  the  basal  band  elongate  and  extending  nearly  to  the  base,  the 
light  area  being  more  or  less  suffused  with  red,  the  lower  surface  is 
reddish,  somewhat  obscured  with  a  fuliginous  suffusion  and  crossed  by 
a  single  subapical  band,  the  outer  face  has  a  single  transverse,  rather 
distinct,  subapical  band.  The  posterior  tibise  are  bright  red,  with  a 
faint  yellowish  cloud  on  the  outside  near  the  base. 

Length  of  body,  male  24  mm.,  female  26  mm.;  length  of  tegmina, 
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male  30  mm.,  female  28  mm. ;  length  of  posterior  femora,  male  13  mm., 
female  14  mm. 

One  male  and  one  female,  Salt  Lake,  Utah;  Sidney,  Nebraska; 
Bruner  collection. 

TRIMEROTROPIS  MODESTA  Bruner. 
Trimeroiropis  viodesta  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  72. 

Closely  related  to  Trimerotropls  citrina,  but  easily  separated  from 
that  species  by  the  following  characters:  Color,  yellowish  brown, 
nearly  plain,  on  account  of  the  extreme  faintness  of  the  darker  macu- 
lations.  Scutellum  quite  as  deeply  sulcate  as  in  that  species,  and  with 
no  more  trace  of  median  carinae.  Pronotum  with  the  metazone  nearly 
twice  as  long  as  the  prozone,  with  the  process  acute-angled,  the  sides 
slightly  sinuate,  and  the  tip  rounded.  Tegmina  yellowish  brown  and 
plain,  except  for  the  narrow  and  very  inconspicuous  basal  and  median 
bands,  and  the  faintest  traces  of  the  apical  band  in  a  few  faintlj^  fuscous 
annuli  near  the  anterior  margin.  Wings  as  in  that  species  with  the 
band  slightly  narrower  and  its  posterior  extension  much  shorter, 
reaching  less  than  halfway  to  the  anal  angle.  Posterior  femora  with 
the  basal  stripe  rather  long,  the  lower  sulcus  yellow,  crossed  by  the 
subapical  band  and  the  outer  face  crossed  by  the  same  bands  more  or 
less  ditstinct.  Posterior  tibiae  red,  with  an  indistinct  yellow  cloud  at 
the  base  on  the  outer  side. 

Length  of  body,  female,  26i  mm. ;  length  of  tegmina,  27  mm. ;  length 
of  posterior  femora,  14  mm. 

One  female.  Silver  City,  New  Mexico,  Bruner's  type. 

The  species  is  based  upon  two  females  from  the  locality  given  above, 
and  it  has  not  been  reported  elsewhere. 

TRIMEROTROPIS  CITRINA  Scudder. 

Trimerotropis  citrina  Scudder,  U.  S.  Geol.  Surv.  Terr.,  II,  1876,  p.  265. — Saushure, 
Prodr.  Oedip.,  1884,  p.  169. 

Size  medium  or  large,  with  the  bands  of  the  tegmina  obviously  mere 
aggregations  of  fuscous  rings,  which  are,  however,  well  separated  into 
the  usual  bands;  otherwise  the  body,  head,  and  limbs  are  very  thickly 
covered  with  fuscous  punctations  which  cause  the  insects  to  very 
closely  resemble  the  sand  surfaces  which  they  frequent. 

Scutellum  very  little  longer  than  broad,  moderately  sulcate,  with 
sciirely  a  trace  of  the  median  carina;  median  foveolae  a  little  more 
plainly  impressed  than  the  lateral  generally,  but  neither  are  very  dis- 
tinct; eyes  as  long  (male)  or  a  very  little  (female)  shorter  than  the  genal 
groove.  Pronotum  with  the  median  carina  barely  cristate  even  on  tJie 
prozone  and  just  perceptibly  bilobate;  anterior  margin  not  distinctlj*" 
angulate;  metazone  but  little  more  than  once  and  a  half  as  long  as  the 
prozone,  its  disk  rather  coarsely  and  nearly  evenly  granulate;  process 
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of  the  inetazone  decidedly  obtuse  angular,  with  the  margins  straight 
and  the  tip  rounded.  Tegmina  longer  and  showing  little  contrast  in 
color.  Wings  moderately  long,  being  one  and  three-quarter  times  as 
long  as  broad;  disk  greenish  y^ellow  or  pale  citron  with  the  fuscous  band 
broad,  the  width  being  from  one-fifth  to  one-fourth-the  length  of  the 
wing,  continued  upon  the  posterior  margin  much  more  than  half  way 
to  the  anal  angle,  spur  short,  extending  less  than  halfway  to  the  base; 
apex  hyaline  without  any  fuscous  cells.  Posterior  femora  with  the 
iniside  yellow,  crossed  by  three  fuscous  bands  and  sometimes  a  fourth 
fuscous  cloud  near  the  base,  lower  sulcus  yellow,  with  the  subapical 
fuscous  band  distinct,  the  median  ones  usually  less  distinct  but  always 
present,  outer  face  with  mere  traces  of  the  usual  bands.  Posterior 
tibiae  red,  with  an  indefinite  cloud  of  lighter  color  near  the  base 
extending  across  the  lower  as  well  as  the  outer  face.  Length  of  body, 
male,  20  to  23  mm.,  female,  30  to  32  mm.;  length  of  tegmina,  male, 
27  to  28  mm.,  female,  32^  to  35  mm.;  length  of  posterior  femora, 
male,  11  to  12  mm.,  female,  15^  to  16  mm. 

One  male,  Maryland,  Pergande  collector,  U.  S.  National  Museum; 
one  male  and  one  female,  Carrizo  Springs,  Texas,  A.  Wadgymar  col- 
lector, Bruner  collection;  numerous  specimens  from  northwest  Arkan- 
sas in  my  own  collection;  Denver,  Colorado,  July  10,  Red  River  of 
the  North,  Kennicott  collector;  Dallas  County,  Texas,  June  6,  Ball 
collector,  and  Texas,  Belfrage  collector,  June,  July,  October,  and 
November,  Scudder;  Texas  and  Colorado,  Saussure;  Nebraska,  Brun- 
ner.  This  species,  in  its  dull  isabelline  color,  resembles  Trbnerotropis 
maritima^  and  is  easily  mistaken  for  it  where  the  two  occur  together. 
That  it  should  be  found  as-  far  east  as  Maryland  is  somewhat  unex- 
pected, but  since  it  is  common  in  northwest  Arkansas  there  is  no 
reason  why  it  should  not  be  found  in  the  mountainous  districts  of 
Kentucky,  Tennessee,  the  Virginias,  and  Maryland. 

LATIFASCIATA  group. 

Color  dull  brown  with  slightly  contrasting  maculations.  Size 
medium  or  large.  Frontal  costa  more  or  less  sulcate  with  the  carinee 
vanishing  before  reaching  the  clypeus;  scutellum  of  the  vertex  about 
as  wide  as  long,  very  moderately  or  scarcely  sulcate,  equaling  in 
width  the  short  (male)  or  long  (female)  diameter  of  the  eye,  which 
is  slightly  (male)  or  much  (female)  shorter  than  the  genal  groove. 
Pronotum  with  the  median  carina  low  even  on  the  prozone  and  not 
bilobate  when  seen  from  the  side;  metazone  nearly  or  quite  twice  as 
long  as  the  prozone;  lateral  lobes  without  a  tooth.  Tegmina  with  the 
bands  well  defined  but  mther  faint  and  rarely  obviously  made  up  of 
annuli  or  punctations;  area  of  the  cubital  forks  broad  with  several 
series  of  polygonal  cells;  intercalary  vein  separated  from  the  median 
by  little  (male)  or  considerably  (female)  more  than  its  width.     Wings 
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ample  with  the  fuscous  band  broad  or  very  broad,  at  least  more  than 
a  fifth  the  length  of  the  wing.  Posterior  femora  mostly  black  on  the 
disk  of  the  inner  face,  with  one  or  two  light  bands.  Posterior  tibiie 
red  with  a  yellowish  cloud  at  the  base  on  the  outer  side. 

TRIMEROTROPIS  LATIFASCIATA  Scudder. 
TrimerotropiM  latifasciata  Hcvdder,  App.  II,  2d  Rept.  U.  S.  Ent.  Com.,  1880,  p.  26. 

Yellowish  brown,  plain  except  for  the  moderately  distinct  tegminal 
bands;  size  large,  robust. 

Frontal  costa  sulcate  above  the  ocellus  for  a  very  short  distance, 
al)ove  rounded;  scutellum  of  the  vertex  broader  than  long  (female) 
scarcely  sulcate  without  a  trace  of  the  median  carina;  median  and  lat- 
eral faveolce  lightly  impressed.  Pronotum  with  the  median  carina 
coarse  and  strong,  barely  cut  by  the  first  sulcus,  so  that,  seen  from 
the  side,  the  crest  recalls  the  genus  Arj)hia;  metazone  less  widened 
posteriorly  than  usual,  with  disk  finely  and  evenly  granulate,  with 
the  process  obtuse  angular,  the  sides  straight,  and  the  tip  rounded. 
Tegmina  with  the  median  and  basal  bands^  directly  transverse,  very 
narrow,  and  well  defined;  the  apical  band  composed  of  four  narrow 
transverse  groups  of  annuli,  the  two  basal  ones  extending  nearly  across 
the  tegmina.  Wings  moderately  ample  and  rather  broad,  the  length 
being  nearly  one  and  three-quarter  times  the  width;  apex  ver}'  slightly 
attenuate;  fuscous  band  broad,  being  a  little  less  than  one-fourth  of 
the  wing  in  width,  continued  along  the  posterior  border  to  the  anal 
angle,  spur  very  short,  reaching  less  than  a  third  of  the  wa^^  to  the 
base.  Posterior  femora  yellow,  more  or  less  suffused  with  red  on  the 
inner  face  with  three  black  bands,  the  median  one  not  larger  than 
the  subapical  and  widely  separated  from  the  base;  lower  sulcus  red- 
dish yellow  with  one  subapical  black  band,  outer  face  with  the  sub- 
apical  fuscous  band  rather  distinct.  Posterior  tibiae  orange  i*ed  with 
a  yellow  sub-basal  cloud  on  the  exterior. 

Length  of  body,  female,  3-i  mm. ;  length  of  tegmina,  32  mm. ;  length 
of  posterior  femora,  16i  mm. 

One  female,  4,300  feet.  Salt  Lake  Valley,  Utah,  August  1-4,  1877; 
determined  by  S.  II.  Scudder.  Two  females,  Wallula,  Washington, 
September  1;  Lake  Point,  Utah,  August  14. 

The  species  is  apparently  a  rare  one,  as  it  seems  to  have  been  reported 
b^'-  no  one  else  except  Bruner,  and  his  specimens,  I  think,  belong  to 
TrunerotropiH  hiticincta. 

TRIMEROTROPIS  LATICINCTA  Saussure. 
Trimerotropis  latwhicta  Saussure,  Prodr.  (Edip.,  1884,  p.  169. 
Large  and  robust,  with  very  ample  wings;  color  reddish  brown, 
with  moderately  distinct  and  broad  tegminal  bands. 

Scutellum  shallowly  sulcate,  with  a  slight  but  rather  distinct  median 
carina.     Pronotum  with  the  metazone  finely  granulate  with  a  few 
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widely  scattered  short  linear  granulations;  process  of  the  metazone 
obtuse  angulate,  with  the  lip  much  rounded;  a  trace  of  the  latex*al 
carinse  on  the  f^'ont  part  of  the  metazone  and  prozonc.  Tegmina 
ample  with  basal  and  median  bands  wide,  especially  on  the  posterior 
border,  both  showing  some  evidence  of  being  made  up  of  annuli, 
but  well  defined;  bands  of  the  apex  faint  and  composed  of  annuli, 
which  are  segregated  into  about  four  subordinate  groups,  the  basal 
being  much  the  largest. 

Wings  very  ample,  the  width  two-thirds  of  the  length  with  the  apex 
attenuate  somewhat;  fuscous  band  very  broad,  being  about  one-third 
the  length  of  the  wing  in  width,  continued  upon  the  posterior  margin 
nearly  to  the  anal  angle.  Spur  very  short,  extending  less  than  one- 
fourth  of  the  way  to  the  base;  apex  hyaline,  without  fuscous  spots. 
Posterior  femora  plain  without,  on  the  inner  side  black  with  two 
light  bands  on  the  apical  half;  lower  sulcus  red  with  one  subapical 
fuscous  baud.     Posterior  tibise  red. 

Length  of  body,  female,  33  mim. ;  length  of  tegmina,  34  mm. ;  length 
of  posterior  femora,  15  mm. 

One  female.  New  Mexico,  Marsh  collection,  Bruner  collection. 
Texas,  Boll  collector,  Saussure.     Nebraska,  Bruner. 

As  Saussure  says,  it  is  similar  to  Trhnerotropis  citrina^  but  it  is 
easily  distinguished  by  its  very  ample  wings,  which  appear  to  be  wider 
than  the  ordinary  type  of  wing  in  this  genus  by  the  whole  width  of  the 
anterior  lobe.  The  species  from  Nebraska,  referred  by  Dr.  Bruner  to 
Trimerotropls  latifasclaUi^  probably  belongs  here,  as  the  New  Mexican 
female  is  certainly  not  TrtrneTotropis  latiftuHciata, 

TRIMEROTROPIS  TOLTECA  Saussure. 

CEdipoda  toUeea  Sausscre,  Rev.  et  Mag.  ZooL,  XIII,  1861,  p.  397.— Thomas, 

Acrid,  of  N.  Am.,  1873,  p.  215. 
Trimerofropis  toHeca  SAVi!is\jREy  Prodr.  CEclip.,  1884,  p.  169. 

I  have  not  seen  this  species,  but  it  appears  to  fall  into  this  group  and 
to  be  not  very  closely  related  to  Tphnei^otrojjtH  monticoln.  Its  distinct- 
ness seem  sto  be  assured  by  the  fact  that  the  outer  half  of  the  wing 
is  inf  uscated.  For  the  sake  of  completeness  I  append  a  translation  of 
of  Saussure's  description  of  the  species: 

Fuscous  gray,  rough.  Head  somewhat  prominent,  vertex  rather  broad  between 
the  eyes,  with  the  «nitellum  subpolygonal,  not  longer  than  broad.  Lateral  foveolas 
subelongate  with  the  apex  rounded.  Facial  costa  broader  on  the  front  (female), 
narrower  at  the  vertex  and  bifoveolate.  Pronotum  densely  punctate  and  granulate, 
with  the  disk  of  the  prozone  (female)  furnished  with  slightly  elevated  oblique 
carinse  in  front  of  the  anterior  sulcus.  Disk  of  the  metazone  rough  with  the  lateral 
carinse  somewhat  distinct,  process  acute  angular  with  the  margin  punctate  with  black, 
median  carina  slight  but  nevertheless  elevated  anteriorly  near  the  sulcus  (on  which 
account  the  crest  of  the  pronotum,  seen  from  the  side,  appears  to  be  trilobate). 
T^mina  extending  as  far  as  one-third  the  length  of  the  posterior  tibipp,  shorter  than 
in  allied  species,  colored  throughout  and  obsoletely  banded.    Wings  with  the  apex 
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more  obiuMe,  the  basal  half  gulphuroiLSf  the  rest  infuscated.  Posterior  femora  with 
the  basal  half  broad  with  the  margins  dilated  and  atnoate  beyond  the  middle  as  well 
as  strongly  narrowed,  inner  face  black  with  the  margins  and  a  preapical  bwad  yeUow; 
on  the  outer  side  the  carin»  are  punctate  with  black.  Vartety  a,  wings  with  the 
apical  half  with  hyaline  cloud*?.  Vari^y  6,  disk  yellow  with  an  obsolete  fuscous 
band.  Lengthof  body,  malelTmm.;  female 30 mm.;  length  of  tegmina  male  18  mm., 
female  26  mm. 
Mexico,  in  temperate  and  higher  regions;  Orizal.)a,  Oaxaca. 

TRIMEROTROPIS  PISTRINARIA  Saussure. 
Trimerotropis  pistrinaria  Satssure,  Prodr.  (Edip.,  1884,  p.  173. 

Plain  brown  with  the  tegminal  bands  quite  well  defined  and  moder- 
ately distinct.     Size  medium  to  large. 

Scutelhim  slightly  sulcate  with  the  median  carina  slight  but  visible, 
median  and  lateral  foveolae  well  impressed.  Pronotuni  with  the 
median  carina  very  slight;  metazone  more  than  twice  as  long  a^s  the 
prozone,  with  the  disk  furnished  with  a  few  scattered  quite  large 
granulations;  process  of  the  metazone  acute  angular  with  the  side^ 
straight  and  the  tip  sharp.  Tegmina  with  the  median  and  basal  l>ands 
about  the  same  size  with  boundaries  well  defined  and  modeiutely 
broad,  equaling  the  light  space  between;  annuli  of  the  apical  third 
scattered.  AVings  moderately  broad,  being  a  little  less  than  one  and 
two-thirds  times  as  long  as  broad;  fuscous  band  very  broad,  being  a 
little  more  than  one-third  the  length  of  the  wing  in  width,  scarcely 
continued  at  all  upon  the  posterior  border;  spur  rather  long,  extend- 
ing nearly  halfway  to  the  base.  Posterior  femora  and  tibiae  as  in 
Tritnerotrapia  miilanoptcrai^. 

Length  of  body,  male  22  mm.,  female  32  mm.;  length  of  tegmina, 
male  25  mm.,  female  31  mm.;  length  of  posterior  femora,  male  13 
mm.,  female  16i  mm. 

One  male  and  one  female,  Zacatecas,  Mexico,  November,  1897, 
Brunei'  collection;  Texas,  Boll  collector;  Saussure. 

As  Saussure  remarks,  this  species  approaches  Jfadrotettix^  but  it  is 
a  true  Triinerotropis  in  most  of  its  structural  characters,  and  entirely 
so  as  far  as  coloration  is  concerned. 

TRIMEROTROPIS  MELANOPTERA,  new  species. 

Color  plain  dull  brown  with  moderately  distinct  tegminal  bands. 
Size,  large.  Scutellum  moderately  sulcate  with  slight  but  rather  dis- 
tinct median  carina,  median  and  lateral  foveolae  unusually  well 
impressed.  Pronotuni  with  the  median  carina  very  low;  metazone 
twice  as  long  as  the  prozone,  smooth  with  a  very  few  widely  scattered 
larger  granulations;  process  of  the  metazone  acute  angular  with  the 
sides  straight  and  the  tip  square.  Tegmina  with  the  basal  and 
median  bands  rather  ill-detined  and  more  or  less  distinct,  the  latter 
broader,  the  apical  third  is  punctate  with  scattered  annuli  scarcelv 
grouped  into  a  band.     Wings  of  moderate  size,  rather  long  but  dis- 
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tinctly  less  than  twice  as  long  as  broad,  fuscous  band  extremely  broad 
so  that  it  is  two-thirds  of  the  length  of  the  wing  in  width,  living  but 
a  narrow  yellow  strip  on  the  inner  margin  four  times  as  long  as  it  is 
wide,  and  an  equally  narrow  strip  at  the  apex;  spur  none.  Posterior 
femora  with  the  disk  of  the  inner  face  and  the  lower  sulcus  black 
with  one  subapical  red  band;  outer  side  plain,  except  for  a  rather  dis- 
tinct light  band.  Posterior  tibiae  coral  red  with  a  trace  of  the  usual 
subbasal  cloud  present  on  the  outer  side. 

Length  of  body,  male  26  mm.,  female  37  mm.;  length  of  tegmina, 
male  29  mm.,  female  35  mm. ;  length  of  posterior  femora,  male  14  mm., 
female  18  mm. 

One  male  and  one  female.  Silver  City,  New  Mexico;  Bruner  col- 
lection. 

I  know  of  no  form  nearly  related  to  this  that  has  such  an  extensive 
black  area.     It  compares  in  this  respect  with  Dissostdra  Carolina. 

CALIEOBHICA  group. 

Small,  light-colored  species,  with  the  bands  of  the  tegmina  distinct 
or  wanting,  not  merely  faint  on  account  of  slight  contmst  between 
them  and  the  ground  color.  Scutellum  of  the  vertex  moderatelv  or 
strongly  sulcate,  much  longer  than  wide,  not  exceeding  in  the  width  of 
the  short  (male)  or  long  (female)  diameter  of  the  eye.  Pronotum  with 
the  median  carina  I'arely  more  than  slightly  cristate  even  on  the  pro- 
zone,  but  always  more  or  less  distinctly  bilobate  when  viewed  from  the 
side;  lateral  carinse  wanting  even  on  the  front  "part  of  the  prozone,  but 
the  shouldei's  well  marked  on  the  metazone;  the  latter  once  and  a  half 
to  twice  as  long  as  the  prozone,  with  its  disk  smooth ;  lateral  lobes  with 
a  tooth.  Tegmina  with  the  last  branch  of  the  radial  sector  from  one- 
third  to  one-half  the  length  of  the  sector  from  the  forks;  area  of  the 
cubital  forks  occupied  by  several  series  of  polygonal  veins;  intercalary 
vein  on  the  apical  portion  distant  from  the  median  not  more  than  once 
its  own  width  in  either  male  or  female;  wings  with  the  disk  yellow  and 
a  moderately  broad  and  distinct  fuscous  band;  apex  hyaline,  very  rarely 
with  a  slight  suffusion  of  fuscous  at  the  extreme  tip.  Posterior 
femora  with  two  light  bands  on  the  apical  half  of  the  disk  of  the 
inner  face,  the  basal  half  nearly  entirely  black  or  the  area  next  the 
base  light;  outer  face  with  one  or  more  distinct  dark  bands;  lower 
sulcus  light  with  one  or  two  dark  bands.  Posterior  tibice  red,  with  a 
pale  cloud  next  the  base,  most  distinct  on  the  outer  side. 

TRIMEROTROPIS    CALIFORNICA  Bruner. 

Trimerotropis  califamiva  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  71. 

Scutellum  of  the  vertex  deeply  sulcate,  with  a  very  faint  median 
carina;  median  and  lateral  foveoUe  rather  strongly  impressed;  eyes 
about  equal  (male)  or  a  little  less  (female)  than  the  genal  groove. 

Digitized  by  VjOOQ IC 


432  PROCEEDTXaS  OF  THE  NATIONAL  MUSEUM.  voL-xxin. 

Pronotuin  with  the  prozone  eon  side  mbly  elevated  and  bilobate  when 
seen  from  the  side,  the  anterior  being  much  longer  than  the  posterior 
lobe;  metazone  about  one  and  three-quarter  times  as  long  as  broad, 
with  the  disk  finely  granulate  and  the  process  a  little  less  or  somewhat 
more  than  a  right  angle;  lateml  lobes  with  a  large  tooth.  Teginina  with 
the  basal  band  distinct  and  usually  solid,  preceded  l)y  a  rouged  area 
punctate  with  fuscous  and  followed  by  an  unspotted  light  band  wider 
than  itself;  median  band  never  quite  as  well  defined  as  the  basal,  but 
larger  and  subtriangular,  broader  on  the  posterior  margin,  followed 
by  a  light  band  narrower  than  the  fii^st;  distal  third  occupied  by 
rather  numerous  annuli,  which  imperfectly  ari'ange  themselves  into 
three  or  more  narrow,  transverse  bands.  Wings  narrow,  about  twice 
as  long  as  wide,  with  the  apex  slightly  attenuate;  fuscous  band  rather 
narrow,  not  exceeding  in  w^idth  one-sixth  the  length  of  the  wing-,  nar- 
rowed distinctly  behind  the  spur,  w^hich  extends  more  than  half  way 
to  the  base,  continued  upon  the  posterior  margin  less  than  half  way  to 
the  base.  Posterior  femora  with  the  disk  of  the  inner  face  not  entirely 
blackened  by  a  stripe  which  extends  nearly  to  the  base;  apical  half 
light,  with  two  black  ImnAs,  the  proximal  one  extending  across  the 
lower  sulcus  and  across  the  outer  face;  the  former  has  a  faint  fuscous 
band  proximal  to  the  first  and  the  latter  is  usually  furnished  with  one 
or  two  distinct  bands  in  addition  to  the  one'already  mentioned  and  the 
apii^l  one.     Posterior  tibiae  coiul  red,  with  the  usUal  subbasal  annidus. 

Length  of  body,  male  17  to  18  mm.,  female  24  mm.;  leng-th  of 
tegmina,  male  20  to  24  nun.,  female  24  mm.;  length  of  posterior 
femora,  male  8  to  12  mm.,  female  12  mm. 

One  male,  Los  Angeles,  California,  Coquillett,  collector;  U.  S. 
National  Museum.  One  male,  Los  Angeles,  California,  Coquillett, 
collector;  Bruner  collection.  Two  males,  Ontario,  California,  Snod- 
grass,  collector;  Stanford  University  collection.  One  female,  Cali- 
fornia, Wickham,  collector;  San  Louis  Valley,  California;  Bruner. 

TRIMEROTROPIS  STRENUA,  new  species. 

Very  closely  related  to  Trimrrofroj}i,s  rali/o?*7u'('a^  from  whit'h  it 
differs  as  follows: 

Scutellum  of  the  vertex  broader;  median  carina  distinct.  Pronotum 
with  the  prozone  very  slightly  elevated,  tooth  of  the  lateral  lol>es 
minute;  process  of  the  metazone  decidedly  acute  angulate.  Tegmina 
with  the  basal  band  very  narrow,  being  three  or  four  times  as  long-  as 
wide,  distinct  and  well  defined,  median  band  and  apical  third  as  in  that 
species,  with  the  three  light  bands  entirely  unspotted  and  occupying 
twice  as  much  space  as  the  basal  and  median  fuscous  bands  together. 
Wings  with  the  fuscous  band  rather  broad,  occupying  at  least  a  fifth 
of  the  wing,  continued  on  the  posterior  border  rather  more  (male)  or 
less  (female)  than  half  way  to  the  anal  angle.     Spur  short,  extending 
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not  more  than  one-third  of  the  wa}^  to  the  base.  Posterior  femora 
with  the  disk  of  the  inner  face  black,  with  two  yellow  bands  on  the 
apical  half;  lower  sulcus  yellow,  with  one  subapical  black  band;  outer 
face  plain,  with  a  single  black  transverse  subapical  band. 

Length  of  body,  male  21  mm.,  female  29  mm.;  length  of  tegmina, 
male  18  mm. ,  female  28  mm. ;  length  of  posterior  femora,  male  Hi  mm. , 
female  12^  mm. 

One  male  and  one  female.  Salt  Lake  Valley,  Utah,  September; 
Bruner  collection. 

This  and  the  following  species  may  be  but  varieties  of  an  exceedingly 
variable  species.  This  doubt  can  only  be  cleared  up  by  more  speci- 
mens from  intermediate  points. 

TRIMEROTROPIS  MONTANA  Bniner.  manuscript. 

This  species  differs  from  both  the  preceding  species,  to  which  it  is 
closely  allied,  in  the  following  particulars: 

Scutellum  with  the  median  carina  nearly  as  distinct  as  the  lateral. 
Pronotum  with  the  metazone  scarcely  more  than  one  and  a  half  times 
as  long  as  wide;  process  of  the  metazone  strongly  obtuse  angulate; 
tooth  of  the  lateral  lobes  minute.  Tegmina  about  as  in  Trimerotropis 
mllfomica.  Wing  about  as  in  that  species,  with  the  band  equally 
narrow,  but  the  spur  much  shorter,  exending  not  more  than  a  fourth 
of  the  way  to  the  base.  Posterior  femora  with  the  inner  face  very 
similar  to  TrimerotropiH  cdlifornica  and  the  outer  like  those  of  Triiner- 
otrap^is  strenua. 

Length  of  the  body,  niale  19  nmi. ;  length  of  the  tegmina,  22  nun. ; 
length  of  posterior  femora,  9i  mm. 

One  male,  Boise  City,  Idaho;  Bruner  collection. 

TRIMEROTROPIS  AGRESTIS,  new  species. 

Pale  reddish  brown,  with  the  face  and  sides  of  the  head  whitish 
plain,  with  a  few  scattered  spots  on  the  tegmina,  not  showing  any 
trace  of  the  usual  arrangement  into  three  bands. 

Frontal  costa  plainly  sculcate  above  as  well  as  below  the  ocellus; 
scutellum  strongly  sulcate,  with  the  merest  trace  of  a  median  carina, 
broad,  almost  equaling  the  long  diameter  of  the  e^^e  in  the  female;  eyes 
plainly  (male)  or  much  (female)  shorter  than  the  genal  groove.  Pro- 
notum with  the  median  carina  more  than  usually  distinct  on  the  meta- 
zone, slightly  cristate  and  plainly  bilobate  on  the  prozone;  median 
carinse  barely  visible  on  the  front  part  of  both  metazone  and  prozone; 
metazone  nearly  twice  as  long  as  the  prozone,  with  the  disk  finely 
granulate  and  the  process  decidedly  obtuse-angulate;  lateral  lobes 
with  a  large  tooth,  which  causes  the  posterior  lower  angle  to  appeav 
to  be  drawn  downward.  Tegmina  entirely  plain  except  for  a  few 
scattered  spots,  without  a  trace  of  the  usual  bands.  Wings  moder- 
ately broad,  with  a  distinct  and  wide  fuscous  band,  which  is  eq^ui^l  in 
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T?idth  to  about  one-fifth  the  lenjjfth  of  the  wing,  continued  upon  the 
posterior  border  much  more  than  halfway  to  the  anal  angle.  Spur 
very  short,  extending  less  than  one-fourth  of  the  way  to  the  base. 
Posterior  femora  with  the  whole  inner  face  reddish,  but  more  or  less 
suffused  with  fuliginous,  so  that  the  three  black  bands  are  not  easily 
distinguished;  outer  fai^e  plain,  with  a  narrow  light  subapical  band. 
Posterior  tibia?  red  with  the  usual  light  subbasal  cloud. 

Length  of  l)ody,  male,  22  mm.,  female,  27  nun.;  length  of  teginina, 
male,  23  mm.,  female,  28  mm.;  length  of  ix)sterior  femora,  male,  11 
mm.,  female,  13^  mm. 

One  male  and  one  female,  Sidney,  Nebraska.      Bruner  collection. 

This  species  is  unique  among  the  red-legged  Trimerotropis  for  its 
plain  tegmina. 

PACmCA  grroup. 

TRIMEROTROPIS  PACIPICA  Braner. 

Trimerotropis  ]xicificii  Bruner,  Proc.  IJ.  S.  Nat.  Miis.,  Xll,  1890,  p.  78. 

Size  medium,  color  light  cinereous,  with  minute  fuscx)us  punctations 
scarcely  visible  to  the  naked  eye  and  serving  merely  to  darken  the 
ground  color,  bands  on  the  tegmina  conspicuous. 

Scutellum  but  little  constricted  above  or  below  the  ocellus,  very 
moderately  sulcate  with  the  lateral  carinte  vanishing  long  before  reach- 
ing theclypeus;  scutellum  much  longer  than  wide,  barely  sulcate,  with 
the  median  carina  nearly  as  distinct  as  the  lateral;  eyes  scarc^ely  as 
long  as  the  genal  groove  even  in  the  male;  antennae  longer  than  usual 
in  the  genus,  slightly  flattened  and  distinctly  attenuate  at  the  tip. 
Pronotum  with  the  anterior  margin  decidedly  angulate:  median  carina 
not  cristate  even  on  the  prozone,  on  the  metazone,  a  mised  line  as  dis- 
tinct posteriorly  as  anteriorly;  metazone  with  the  disk  smooth  or 
very  evenly  granulate;  the  process  acute-angular  with  the  sides  straight 
and  the  tip  pointed;  lateral  carinae  entirely  wanting  even  on  the  ante- 
rior of  the  prozone;  lateml  lobes  with  a  minute  tooth  on  the  lower  pos- 
terior margin.  Tegmina  narrow,  with  the  fuscous  bands  solid  and 
contrasting  strongly  with  the  very  light  ground  color;  the  usual 
annular  spots  wanting,  almost  entirely  proximate  to  the  basal  band 
and  restricted  on  the  distal  third  to  a  series  of  groups  along  either 
margin,  the  first  on  the  anterior  margin  being  conspicuously  larger: 
hyaline  portion  of  the  tegmina  with  quadi'ate  cells,  limited  by  a  line 
extending  obliquely  across  the  tegmina  about  halfway  between  the 
median  fork  and  the  last  bmnch  of  the  radius;  intercalary  vein  in  its 
apical  portion  very  close  to  the  median,  being  separated  from  it  by 
not  more  than  its  width;  area  of  the  cubital  forks  narrow,  but  filled 
with  more  than  one  series  of  polygonal  cells.  Wings  narrow  with  the 
apex  attenuated,  twice  as  long  as  broad;  disk  dilute  yellow,  with  the 
fuscous  })and  interrupted  below  the  spur,  but  otherwise  distinct  and 
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moderately  broad,  ]>eing  about  one-fifth  of  the  length  of  the  wing, 
continued  on  the  posterior  margin  much  less  than  halfway  to  the 
anal  angle;  spur  long,  extending  more  than  halfway  to  the  base;  apex 
hyaline  without  fuscous  cells.  Posterior  femora  unusually  long  and 
slender,  with  the  disk  of  the  inner  face  mostly  light  colored,  a  stripe 
on  the  basal  half,  a  band  in  the  middle  of  the  apical  half,  and  the  knee 
blackish.     Posterior  tibiie  obscure  whitish,  unhanded. 

Length  of  body,  male,  19^  mm. ;  length  of  tegmina,  22^  mm. ;  length 
of  posterior  femora,  12  mm.  One  male,  Los  Angeles,  California. 
Bruner  collection. 

The  species  was  based  upon  a  single  male  from  Los  Angeles.  The 
only  specimen  I  have  seen  is  a  male  from  this  locality,  marked  type, 
but  it  differs  quite  remarkabh^  from  the  measurements  given  by 
Bruner  and  is  therefore  probably  not  the  specimen  upon  which  the 
species  was  originally  based. 

VINCTTLATA  group. 

Frontal  costa  distinctly  sulcate,  with  the  carinie  distinct  to  the  central 
foveolee,  but  rarely  reaching  the  clypeus;  above  the  ocellus  usually  less 
deeply  sulcate  than  below,  but  never  full  and  rounded;  scutellum  of 
the  vertex  moderately  or  deeply  sulcate,  only  rarely  not  plainly  longer 
than  broad,  with  the  median  carina  usuall  v  distinct;  median  and  lateral 
foveola?  distinct;  eyes  never  longer  than  the  genal  groove  even  in  the 
males,  plainly  shorter  in  the  females.  Pronotum  with  the  median 
carina  barely  cristate  on  the  prozone,  a  raised  line  on  metazone;  the 
latter  from  one  and  three-fourths  to  twice  as  long  a.s  the  former;  lat- 
eral lobes  without  a  tooth.  Tegmina  distinctly  banded,  with  the  bands 
at  the  ends  of  the  first  and  second  quarters  plainly  darker  (except  in 
deeply  infascated  specimens),  and  though  generally  irregular  and 
variable  in  shape  and  size,  not  a  mere  aggregation  of  annular  spots, 
but  solid  or  semisolid;  spots  proximal  to  the  base,  for  the  most  part 
smaller  than  those  on  the  apical  third  and  few  of  them  annulaf;  light 
areas  beyond  the  basal  and  median  bands  nearly  or  quite  free  from 
fuscous  spots,  the  proximal  one  generally  somewhat  V-shapod  and 
wider  on  the  anterior  margin;  last  branch  of  the  radial  sector  distant 
from  the  fork  about  a  third  (female)  generally  more  than  a  third  (male) 
of  the  length  of  the  sector;  median  and  cubital  forks  never  fused,  but 
genei'ally  connected  by  a  short  cross  vein;  intercalary  vein  in  its  apical 
half  separated  from  the  median  by  scarcely  more  than  its  own  width 
even  in  the  females;  wings  yellow  or  greenish  yellow  at  the  ])ase,  with 
a  distinct  fuscous  band;  apex  hyaline,  rarely  with  any  fuscous  spots 
near  the  apex;  second  dividing  vein  joining  the  second  anal  vein  much 
behind  the  middle.  Posterior  femom  with  the  disk  of  the  inner  face 
black  with  two  light  bands  on  the  apical  half.  Posterior  tibiie  ol)scure 
yellow  or  brown. 
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TRIMEROTROPIS   SALINA   Bruner,  manuscript. 

Size,  medium;  color,  dark  fuscous  brown,  obscurely  maculate. 
Frontal  costa  considei'ably  constricted  above  and  below  the  ocellus; 
scutellum  very  broad,  being  very  little  longer  than  broad  in  the  female, 
slightly  longer  in  the  male,  moderately  sulcate,  with  the  median  carina 
scarcely  distinct.  Pronotum  with  the  median  carina  scarcely  cristate 
on  the  prozone  and  quite  distinct  on  the  metazone.  The  latter  is  not 
more  than  one  and  three-quarters  times  as  long  as  the  former  and  has 
the  disk  very  evenly  and  finely  granulate,  with  the  process  obtuse- 
angular,  the  sides  sti'aight,  and  the  tip  very  plainly  rounded.  Tegmina 
broad,  with  the  usual  markings  made  little  conspicuous  by  the  dark 
ground  color.  Wings  rather  broad,  being  considerably  less  than  twice 
as  long  as  broad,  with  a  broad  fuscous  band  occupying  not  much  less 
than  a  third  the  length  of  the  wing,  extending  on  the  posterior  border 
much  more  than  halfway  to  the  anal  angle.  Spur  short,  reaching  less 
than  halfway  to  the  base;  apical  portion  hyaline  with  a  few  fuscous 
spots.  Posterior  femora  without  fuscous  bands  externally;  lower 
sulcus  black,  with  two  light  bands  on  the  apical  half.  Posterior  tibise 
obscure  fuscous,  with  a  faint  subbasal  annulus. 

Length  of  body,  male,  22  mm.,  female,  29  mm.;  length  of  tegmina, 
male,  23  mm.,  femq,le,  30  mm.;  length  of  posterior  femora,  male,  12 
12  mm.,  female,  14^  mm. 

One  male  and  one  female.  Salt  Basin,  Lincoln,  Nebraska,  Bruner 
collection.  One  male  and  one  female  in  the  collection  of  Stanford 
University. 

This  species  is  easily  recognized  by  the  broad  fuscous  band  of  the 
wings  and  the  dark  hind  tibise. 

TRIMEROTROPIS  SIMILIS  Scudder. 

IVm«To/ro/)w  *im?7f>  ScuDDER,  Second  Rept.  U.  S.  Ent.  Com.,  App.  II,  1880,  p.  27. 

This  species  is  very  closely  related  to  both  of  the  preceding.  In 
the  structure  of  the  head  and  pronotum  is  not  distinguishable  from 
Trimerotroph  vincalata.  The  wings  are  precisely  similar  with  the 
fuscous  band,  narrow  and  distinct  as  in  that  species,  and  the  apex 
unspotted,  but  the  general  color  of  the  tegmina  and  body  is  quite  dis- 
tinct. The  head,  lx)dy,  and  limbs  are  nearly  uniform  dark  brown. 
The  tegmina  have  two  fairly  lighter  bands  in  the  usual  position,  one 
beyond  the  basal  third  and  the  other  just  beyond  the  middle  of  the 
wing  and  almost  no  visi})le  spots  anywhere. 

Length  of  body,  male,  22  mm.,  female,  28  mm.;  length  of  tegmina, 
male,  24  mm.,  female,  27  mm.;  length  of  posterior  femora,  male,  11 
mm.,  female,  13  mm. 

Wallula,  Washington,  Scudder;  Washington,  Bruner.  I  have  exam- 
ined  two  specimens  from  The  Dalles,  Oregon,  from  the  Brimer  collection. 
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TRIMEROTROPIS  PALLIDIPENNIS  Burmeister. 

CEdipoda  paUidipennis  Bi:^MEi&VERf  Handl.,  Ent.,  II,  p.  641. — Thomas,  Acrid.  N. 

Am.,  1873,  p.  218. 
CEdipoda  straminea  Ehrichson  in  Schombuiipjk,  Faun,  et  Flor.  Brit.  Guyan.,  p.  582. 
Trimerotropis pallidipeymis  Sai'ssvrEj  Prodr.  Oiklip.,  1884,  p.  171. 

Size,  small  or  medium;  color,  light  brown;  head,  pronotum,  and 
abdomen  thickly  punctate  with  minute  fuscous  spots,  tegmina  very 
conspicuously  banded.  Frontal  costa  less  decidedly  sulcate  and  broader 
than  usual  in  this  group  with  that  part  above  the  ocellus  scarcely  nar- 
rowed below  the  scutellum,  which  is  very  moderatel}"^  sulcate  with  the 
median  carina  indistinct  and  but  little  longer  than  broad.  Pronotum 
with  the  median  carina  strongly  cristate  with  the  lobes  not  very 
unequal  on  the  prozone,  and  scarcely  perceptible  on  the  metazone 
which  is  very  nearly  twice  as  long  as  the  prozone;  metazone  with  the 
disk  roughened  with  larger  granulations,  some  of  which  are  distinctly 
linear;  process  of  the  metazone  a  little  greater  than  a  rectangle,  with 
the  sides  very  slightly  arcuate  and  the  tip  sharp.  Tegmina  very 
narrow  and  strongly  falcate  on  the  apical  third,  the  usual  bands  similar 
to  those  of  Trimerotropis  vinculata  in  structure  and  position.  Wings 
broader  with  the  costal  margin  much  more  strongly  arcuate,  but  with 
the  apex  quite  as  attenuate  as  in  that  species;  disk  greenish  yellow, 
.somewhat  more  transparent  than  usual  and  very  large,  the  fuscous 
band  being  entirely  beyond  the  center  of  the  wing;  fuscous  band  very 
narrow,  but  quite  uninterrupted  and  very  distinct,  continued  on  the 
posterior  about  halfway  to  the  anal  angle,  with  the  spur  very  long, 
extending  two-thirds  of  the  way  to  the  base;  apical  portion  unusually 
small,  hyaline  without  spots.  Posterior  femora  leather  indistinctly 
banded  on  the  outer  face,  the  lower  sulcus  black  with  two  lighter 
bands  on  the  apical  half.  Posterior  femora,  obscure  yellow  with  a 
faint  lighter  subbasal  annulus. 

Length  of  body,  female,  27i  mm.;  length  of  tegmina,  29  mm.; 
length  of  posterior  femora,  12  mm. 

One  female  Carcarana,  Argentina,  South  America,  Bruner's  collec- 
tion. The  species  is  known  to  me  only  through  a  single  specimen,  but 
seems  very  distinct  in  the  tegmina  and  wings. 

TRIMEROTROPIS  COLLARIS.  new  species. 

Size  small,  color  clay  yellow,  head  and  abdomen  plain,  pronotum 
modeiutely  and  tegmina  always  very  conspicuously  banded  and 
spotted  with  fuscous.  Scutellum  narrow,  deeply  sulcate,  with  the 
median  carina  moderately  distinct  and  elongate,  being  one  and  a  half 
(female)  or  twice  (male)  as  long  as  wide.  Pronotum  very  short  and 
broad,  the  length  being  equal  to  (female)  or  barely  greater  (male)  than 
the  width,  with  the  median  carina  strongly  elevated  on  the  anterior  of 


Digitized  by  VjOOQ IC 


438  PliOCKEDISGS  OF  THE  XATIOXAL  MVSEVM. 


the  prozone  nncl  nmch  depressed  at  the  posterior  border;  iiK^tsizono, 
with  the  disk,  moderately  smooth,  with  a  few  larger  granuhitioii.s, 
which  tend  to  run  into  lines;  the  process  strongly  obtuse  angulate, 
\yith  the  borders  straight  and  the  tip  rounded.  Tegmina  narrow, 
long,  and  very  conspicuously  banded,  as  in  bright-colored  specimens 
of  Trun«rotropiH  vlnctilata.  Wings  very  similar  to  that  species,  wdth 
the  disk  pale  citron,  instead  of  greenish  yellow.  Posterior  femora 
distinctly  or  strongly  })anded  externally,  with  the  lower  surface  black 
with  a  single  subapical  light  band.  Posterior  tibise- obscure  yellow, 
with  an  inconspicuous  light  subbasal  annulus. 

Length  of  body,  male,  19  mm.,  female,  25^  mm.;  length  of  tegmina, 
male,  24  mm.,  female,  27i  mm.;  length  of  posterior  femora,  male,  11 
mm.,  female,  13^  mm. 

San  Jose  del  Cabo,  Mexico. 

One  male  and  one  female  from  the  collection  of  the  California 
Academy  of  Sciences. 

The  species  is  easily  distinguished  from  Tninerotroph<  vinenlata  by 
its  small  size  and  very  short  and  broad  pronotum. 

TRIMEROTROPIS  FRATERCULA,  new  species. 

Size  small,  color  light  reddish  brown,  head  livid,  rest  of  the  body 
and  limbs  thickly  but  not  very  conspicuously  maculate  with  fuscous, 
tegmina  conspicuously  maculate.  Frontal  costa  decidedly  narrowed 
above  and  below  the  ocellus,  the  lateral  carinje  fading  before  reaching 
the  clypeus;  scutellum  moderately  broad  and  not  narrower  propor- 
tionally in  the  male  than  in  the  female;  median  carina  scarcely  distinct 
Pronotum  with  the  median  carina  scarcely  cristate  even  on  the  pro- 
zone,  very  distinct  on  the  metazone,  seen  from  the  side  not  Inlobate; 
metazone  nearly  twice  as  long  as  the  prozone;  metazone  with  the  disk 
finely  granulate,  many  of  the  granulations  exhibiting  a  tendency  to 
run  into  lines;  metjizonal  process  acute-angled  with  the  sides  barely 
arcuate  and  the  tip  sharp.  Tegmina  broad  with  the  usual  bands  dis- 
tinct but  more  obviously  composed  of  aggregations  of  small  spots  than 
usual  in  this  group;  area  of  the  cubiUil  forks  tilled  with  several  series 
of  polygonal  cells  even  in  the  male;  last  branch  of  the  radial  sector 
nearer  the  fork  than  usual  in  the  group,  being  distinct  little  more 
than  one- fourth  (female)  or  one-third  (male)  the  length  of  the  sector. 
Wings  broad,  being  a}>out  one  and  three-fifths  times  as  long  as  broad; 
disk  light  yellow  with  the  fuscous  band  moderately  broad  and  dis- 
tinct but  interrupted  narrowly  behind  the  spur,  continued  along  the 
posterior  margin  decidedly  less  than  halfway  to  the  anal  angle,  with 
the  spur  long,  extending  rather  more  than  halfwaj'  to  the  Imse;  apical 
portion  hyaline  without  fuscous  spots.  Posterior  femora  banded  more 
or  less  distinctly  exteriorly,  lower  sulcus  black  with  one  subapical  light 
band.     Posterior  tibiie  obscure  yellow,  faintly  clouded  with   brown 
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apical  ly  and  on  the  basal  half,  where  it  is  interrupted  by  a  faint,  light 
annulus. 

Length  of  body,  male,  18  mm.,  female,  25  mm.;  length  of  tegmina, 
male,  20  mm.,  female,  25  mm.;  length  of  posterior  femora,  male,  10 
mm.,  female,  12^  mm. 

One  male  and  one  female,  Pine  Bluffs,  Wyoming.  Bruner  collec- 
tion. Readily  distinguished  by  its  small  size  and  the  character  of  the 
wing  and  wing  markings. 

TRIMEROTROPIS  VINCULATA  Scudder. 

Trimerolropin  r'nmdaUi  Scudder,  Ent.  Notes,  V,  1875-76,  p.  25;  App.  II,  Second 
Kept.  U.  S.  Ent.  Com.,  188(),  p.  27,  pi.  xvii,  fig.  11.— Brcner,  Bull.  Wash. 
Coll.,  I,  18S5,  p.  134. 

2V</r«To^r(//i*t«  cincto  SAUSttURE,  Pnxlr.  Giklip.,  1884,  p.  171. 

Size  medium  to  large;  color  light  or  dark  brown,  much  varied  with 
fuscous;  scutellum  strongly  sulcate,  with  the  median  carina  about  as 
distinct  usually  as  the  lateral,  these  divergent  and  plainly  angulate 
opposite  the  front  margin  of  the  eyes;  eyes  as  long  as  the  genal 
groove  in  the  male.  Pronotum  with  the  median  carina  moderately 
cristate;  the  anterior  lobe  of  the  crest  of  the  prozone  considerably 
longer  than  the  posterior  lobe;  metazone  nearly  twice  as  long  as  the 
prozone,  its  disk  finely  granulate  without  any  scattered  larger  granu- 
lations; process  of  the  metazone  slightly  acute-angular,  with  the  sides 
straight  and  the  tip  plainly  rounded.  Tegmina  with  the  bands  mod- 
erately or  very  distinct,  the  base  being  usually  suffused  with  reddish 
brown  which  gradually  becomes  diluted  farther  from  the  base.  The 
area  of  the  cubital  forks  is  never  very  broad,  occupied  b}'  several  rows 
of  polygonal  cells  (female)  or  by  one  row  (at  least  at  the  base)  of  sub- 
quadrate  cells  (male).  Wings  long,  scarcely  less  than  twice  as  long 
as  broad,  with  the  posterior  margin  nearly  straight  and  parallel  with 
the  anterior,  the  apex  drawn  out  and  attenuated;  disk,  varying  shades 
of  yellow,  sometimes  tinged  with  blue;  fuscous  band  very  distinct  and 
rather  narrow,  rarely  as  much  as  one-sixth  the  length  of  the  wing, 
with  the  spur  short,  extending  plainly  less  than  halfway  to  the  base, 
on  the  posterior  margin  crossing  the  eighth  lobe  and  reaching  much 
beyond  the  middle,  rarely  it  fades  scarcely  beyond  the  middle.  Pos- 
terior femora  generally  distinctly  banded  on  the  outer  face;  lower 
sulcus  black  with  one  light  subapical  band.  Posterior  tibise  obscure 
3-ellow  without  any  distinct  subapical  light  annulus. 

Ijength  of  body,  male,  22  to  24  mm.,  female,  29  to  30  mm.;  length 
of  tegmina,  male,  25  to  28  mm.,  female,  30  to  33  mm.;  length  of 
posterior  femora,  male,  12  to  12^^  mm.,  female,  14  to  15  mm. 

Western  North  America,  extending  eastward  to  middle  Nebraska, 
Kansas,  and  Texas,  the  edge  of  the  Great  Plain. 

A  common  species  not  confined  to  barren  ground,  but  common  along 
roadsides  and  in  dry,  cultivated  fields. 
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TRIMEROTROPIS  SAXATILIS,  new  species. 
Trimerotropis  irrrnailata  Thomas,  Ninth  Kept.  Ent.  111.,  1880,  p.  112. 

Very  similar  to  TrhiunH)trop!H  rincidata  and  possibly  not  distinct 
from  that  species,  but  differing  in  the  following  particulars: 

Scutellum  broader;  pronotum  with  the  metazone  not  more  than  one 
and  three-quarter  times  as  long  as  the  prozone,  with  the  process  rec- 
tangular. Tegmina,  as  well  as  the  whole  body  and  limbs,  excepting  the 
lower  surface  of  the  head  and  abdomen,  extremely  variable  in  color, 
the  ground  color  being  white,  bluish  green,  or  brown,  generally  very 
strongly  varied  with  fuscous,  but  sometimes  nearly  plain  by  the  suffu- 
sion of  the  ground  color  with  fuscous.  Wings  shorter  relatively  as  well 
as  positively,  being  considerably  less  than  twice  as  long  as  broad;  fus- 
cous band  broader,  l>eing  from  one-fourth  to  one-fifth  the  length  of  the 
wing,  extending  along  the  posterior  border  much  beyond  the  middle; 
apex  hyaline,  with  many  or  few  fuscous  spots.  Posterior  femora  with 
the  lower  sulcus  black,  crossed  by  two  white  bands  on  the  apical  half, 
the  median  not  completely  cutting  the  black.  Posterior  tibice  varying 
with  the  color  of  the  femora;  the  prevailing  color  greenish,  with  a 
lighter,  generally  conspicuous,  subapical  annulus. 

Length  of  body,  male,  20  to  22  mm.,  female,  27  mm.;  length  of 
tegmina,  male,  22  to  28  mm.,  female,  26  mm.;  length  of  posterior 
femora,  male,  12  mm.,  female,  13  mm. 

Southern  Illinois,  Thomas;  Union  County,  Illinois  (French  collec- 
tion); Arkansas. 

In  Arkansas  the  species  is  found  only  on  rocky  ground,  and  its  color 
varies  with  the  surroiuidings.  Where  the  exposed  rocks  are  light  col- 
ored or  white  and  covered  with  lichens  the  individuals  will  be  white, 
green,  and  black  in  color  and  so  thoroughly  protected  that  it  is  quite 
impossible  to  see  them  when  at  rest. 

TRIMEROTROPIS  PILOSA,  new  species. 

Size  small,  colors  plain  or  dark,  but  the  tegmina  conspicuously 
banded.  Head,  thorax,  and  limbs  conspicuously  hairy.  Scutellum 
very  broad,  even  in  the  male,  but  moderately  long,  being  one  and  a 
quarter  times  as  long  as  broad;  deeply  sulcate,  with  the  median  carina 
distinct.  Pronotum  with  the  median  carina  very  moderately  cristate 
on  the  prozone;  metazone  nearly  twice  as  long  as  the  prozone,  its  disk 
finely  and  evenly  granulate,  and  the  mctazonal  process  decidedly 
obtuse  angular,  the  sides  straight  and  the  tip  rounded.  Tegmina  with 
the  usual  bands  distinct,  the  basal  one  unusually  broad  and  plainly 
encroaching  upon  the  light  band  just  beyond  it,  which  is  unusually  nar- 
row. Wing  very  broad,  being  less  than  one  and  a  half  times  as  long 
as  broad,  with  the  tip  not  at  all  attenuate;  fuscous  band  rather  nar- 


•Digitized  by  VjOOQ IC 


N0.1215.      REVISION  OF  THE  OEXVS  TRDfEROTROPTS— MCNEILL         441 


row,  srarcely  more  than  a  fifth  the  length  of  the  whi^  in  width,  hut 
very  distinct,  continued  upon  the  posterior  margin  more  than  half- 
way to  the  anal  angle;  spur  short,  extending  plainly  less  than  halfway 
to  the  base;  apical  portion  hyaline  without  fuscous  spots.  Posterior 
femora  not  plainly  banded  exteriorly,  with  the  lower  sulcus  obscurely 
infuscated  rather  than  black,  with  one  or  two  indistinct  light  bands 
on  the  apical  half.  Posterior  tibiae  deep  brown  darker  on  the  basal 
half,  where  this  color,  however,  is  interrupted  by  a  lighter  annulus. 

Length  of  body,  male,  16i  mm. ;  length  of  tegmina,  20  mm. ;  length 
of  posterior  femora,  9^  mm. 

One  male,  Palo  Alto,  California,  March  17;  Stanford  University 
collection. 

This  species  is  the  smallest  Trinierotropls  known  to  me,  easily  recog- 
nized by  its  broad  wings,  brown  posterior  tibiae,  and  unusually  hairy 
body.  Another  specimen  from  Palo  Alto,  which  I  would  refer  to  Tri- 
merotropis  mnovlata^  without  doubt,  except  for  the  fact  of  its  having 
the  right  posterior  tibia  yellow,  while  the  left  one  is  deep  brown.  It 
is  not  unlikely  a  hybrid  produced  by  these  species. 

FALLAX  group. 

Brown,  more  or  less  deeply  infuscated  and  maculate.  Frontal  costa 
sulcate  below  the  ocellus,  but,  except  for  a  very  short  distance,  full, 
rounded,  and  punctate  above.  Scutellum  of  the  vertex  much  longer 
than  wide,  with  the  central  foveolse  only  feebly  biarolate  but  very  dis- 
tinct, lateral  foveolse  only  a  little  less  distinct.  Pronotum  with  the 
dorsiun  rather  flat  and  the  shoulders  well  marked,  with  latei*al  carinae 
distinct  on  the  front  of  the  prozone  at  least;  median  carina  cristate  on 
the  prozone,  scarcely  more  than  a  raised  line  on  the  metazone;  the 
latter  from  once  and  a  half  to  twice  as  long  as  the  prozone,  with  its 
dorsum  furnished  with  a  few  larger  granulations;  lateral  lobes  never 
toothed.  Tegmina  broad,  with  the  maculations  distinctly  annular  and 
scattered  pretty  evenly  over  the  whole  surface  or  rarely  gathered  into 
the  usual  bands;  last  branch  of  the  radial  sector  distant  from  the  fork 
about  one-fourth  the  length  of  the  sector.  Wings  never  more  than 
twice  as  long  as  wide,  with  the  outer  half  fuscous  or  the  apical  part 
fuliginous  or  rarely  only  infuscated  at  the  tip;  the  spur  long,  reaching 
fully  half  way  to  the  base;  the  disk  yellow.  Posterior  femora  with 
the  disk  of  the  inner  face  black,  with  two  light  bands  on  the  apical 
half;  lower  sulcus  black,  with  one  light  subapical  band.  Posterior 
tibiae  never  bright  red. 

The  species  in  this  gi'oup  all  bear  a  strong  resemblance  to  Circot- 
tettix,  especially  to  Gircotettix  suffmm  and  obscurus  Scudder  and  verru- 
culatvs  Kirby.  They  are  all  closely  related,  and  may  prove  to  be 
varieties  of  a  single  species. 
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TRIMEROTROPIS    FALLAX  Saussure. 

Trimerotropiif  fnllax  S.vrsHrRE,  Prodr.  (Edip.,  1884,  p.  170. 

Very  yimilar  to  the  preceding  species,  from  which  it  may  be  distin- 
guished by  the  following  characters:  Scutellum  of  the  vertex  moder- 
ately silicate,  with  the  median  carina  always  apparent  and  usually 
distinct.  Pronotum  with  the  anterior  margin  not  plainly  angulate 
and  the  process  of  the  metazone  slightly  obtuse-angular,  the  angle 
sharp  and  the  sides  straight,  not  sinuate  in  the  least;  metazone  twice 
as  long  as  the  prozone.  Tegmina  with  the  maculations  quite  evenly 
scattered  (sometimes  faint)  over  the  whole  surface,  with  scarcely  a 
trace  of  the  usual  bands,  the  apex  distinctly  obliquely  truncate  instead 
of  evenly  rounded. 

Length  of  body,  male,  22  mm.,  female,  27  mm.;  length  of  tegmina, 
male,  23  mm.,  female,  30  mm;  length  of  posterior  femora,  male,  12 
mm.,  female,  14  mm. 

One  male  and  one  female,  Placer  County,  California;  Bniner  col- 
lection. Three  males  and  one  female.  Placer  County,  California;  LI.  S. 
National  Museum:  California,  Saussure,  Koebele. 

TRIMEROTROPIS  NUBILA,  new  species 

Color  variable,  but  maculations  usually  distinct.  Frontal  costa  only 
slightly  constricted  below  the  ocellus;  scutellum  of  the  vertex  shal- 
lowly  sulcate,  with  the  median  carina  indistinct.  Pronotum  with  the 
anterior  margin  distinctly  augulate,  and  the  process  of  the  metazone 
rectangulate  and  sharp,  with  the  margins  slightly  sinuate;  the  median 
carina  is  moderately  cristate  on  the  prozone,  with  the  front  lobe  nearly 
twice  as  long  as  the  second ;  the  lateral  carinse  are  distinct  on  the  front  of 
both  prozone  and  metazone.  The  tegmina  have  the  annular  fuscous 
spots  gathered  into  two  somewhat  distinct  bands;  the  maculations  on 
the  distal  two-fifths  are  about  as  numerous  in  the  middle  as  along  the 
margins  of  this  area;  the  intercalary  vein  is  sepai*ated  from  the  median 
by  once  its  width;  the  distance  between  the  i-adial  and  median  forks  is 
considembly  greater  than  the  width  of  the  anterior  field;  the  radial 
sector  has  three  or  four  forks;  the  median  and  cubital  veins  do  not 
fuse  at  the  end  of  the  intercalary  area,  but  are  free  or  connected  by  a 
cross  vein;  the  anterior  fork  of  the  cubitus  furcates  near  its  base.  The 
wings  are  moderately  broad,  scarcely  twice  as  long  as  broad,  with  the 
disk  greenish-yellow  and  the  rest  of  the  wing  infuscated,  or  the  sub- 
apical  portion  nuM-ely  infumated;  the  fuscous  band  does  not  extend 
beyond  the  fifth  lobe,  or  less  than  halfway  to  the  anal  angle;  the 
median  stem  joins  the  radius  a  little  more  than  one-third  the  length  of 
the  wing  from  the  })ase,  and  the  latter  forks  halfwa}'  between  this 
point  and  the  apex.  The  second  dividing  vein  joins  the  second  anal 
one-third  the  distance  from  tlu*  base  to  margin.     The  ]X)sterior  femora 


Digitized  by  VjOOQ IC 


so.  1-15.       RKV!srOX  OF  THE  OJCXrS  TRIMKROTUOPlS—MvSEILL.  443 


are  more  or  less  distinctly  banded  on  the  outer  face  with  fuscous.  The 
posterior  tibiae  are  steel-blue  with  a  light  subbasal  and  a  fuscous  basal 
ring. 

Length  of  body,  male,  22  mm.,  female,  27  mm.;  length  of  teg- 
mina,  male,  23  mm.,  female,  29  mm.;  length  of  posterior  femora 
male,  11  mm.,  female,  18  mm. 

One  male,  Hot  Springs,  New  Mexico,  7,0<)()  feet  altitude;  Biimer 
colle<.*tion. 

The  species  is  closely  related  to  Tr! nierotrojy!^  fallax  Saussure,  from 
which  it  is  readil}'  distinguished  by  the  distinct  bands  of  the  tegmina 
and  the  obtuse-angled  process  of  the  metazone. 

TRIMEROTROPIS  CONSPERSA,  new  species. 

Very  closely  related  to  TrimerofrrrpiA  fallaijc^  from  which  it  may  not 
be  specifically  distinct^  Scutellum  of  the  vertex  somewhat  narrower 
tbin  in  that  species,  being  fully  one  and  a  half  times  as  long  as  broad 
and  deeply  sulcate,  with  the  median  carina  distinct.  Wings  somewhat 
longer,  l>eing  very  nearly  twice  as  long  as  broad,  with  the  disk  faintly 
tinged  with  verj^  pale  citron  instead  of  greenish  yellow.  Hind  tibiae 
obscure  yellow  or  red,  without  any  distinct  pale  subbasal  annulus. 

Length  of  body,  male,  25  mm.,  female,  28  mm.;  length  of  tegmina, 
male,  25  mm.,  female,  30  nun.;  length  of  posterior  femora,  male, 
18  mm. ,  female,  14  mm. 

One  male,  Mount  Shasta,  California,  September,  1885,  J.  Behrens, 
collector.  One  female,  Shasta  County,  California,  July,  J,  Behrens, 
collector.     Bruner  collection, 

TRIMEROTROPIS  VARIEQATA,  new  species. 

This  species  is  closely  related  to'  Trhnerofropw  eom^perHO  ivomvfhiQh^ 
however,  it  is  readily  distinguished.  Scutellum  somewhat  narrower 
than  in  the  preceding  species,  being  nearly  twice  as  long  (not  including 
the  central  foveohe)  as  broad,  dully  sulcate,  with  the  median  carina  dis- 
tinct. Pronotum  with  the  anterior  lobe  of  the  carina  of  the  prozone 
very  little  longer  than  the  posterior;  metazone  plainly  less  than  twice 
and  scarcely  one  and  three-quarter  times  as  long  as  the  prozone,  with  its 
process  strongly  obtu  »e-angulate,  the  sides  stmight,  and  the  tip  slightly 
rounded,  Tegmina  with  the  usual  annular  spots  plainly  collected  into 
thi-ee  groups,  the  basal  one  quite  distinct  and  the  apical  very  indistinct; 
nearly  all  the  middle  beyond  the  anterior  cubital  fork  hyaline  except 
for  the  veins  and  spots.  Wing  considerably  less  than  twice  as  long 
as  broad  (26  b\'  15  mm.),  with  the  disk  very  faint  yellow,  the  fus(»ous 
band  with  a  spur  extending  nmch  mon*  than  halfway  to  the  base  and 
including  less  than  five  lo})es  on  the  (»xterior  margin  and  reaching 
much  leas  than  halfway  to  the  base;  apical  third  hyaline  except  for 
the  fuscoiLs  veins  and  an  apical  fuliginous  cloud. 
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Posterior  tihite  exactly  as  in  Tnnwrtttrojyh. 

Length  of  body,  male,  20  mm.,  female,  26  mm.;  length  of  tegniiim, 
male,  21i  mm.,  female,  29  mm.;  length  of  posterior  femora,  male^^i 
mm.,  female,  12  mm. 

7V/?^.— Oat.  No.  5374,  U.S.N.M.;  Tighes  Station  and  Julian,  south- 
ern California,  Scudder.  The  species  is  known  to  me  bj'^  this  single 
specimen,  a  female.     It  is  without  a  locality  label. 

CAEBULEIPEKNIS  gronp. 

Size  medium,  color  brown  or  gray,  considerably  varied  with  darker 
spots.  Scutellum  of  the  vertex  much  (male)  or  little  (female)  longer 
than  broad;  central  and  lateral  foveolae  distinct;  eyes  as  long  (male) 
or  decidedly  (female)  shorter  than  the  genal  groove.  Pronotum  with 
the  lateral  carinsB  wanting;  anterior  lobe  of  the  crest  of  the  prozone  not 
much  longer  than  the  posterior.  Tegmina  with  the  annular  macula- 
tions  distinctly  segregated  into  three  bands;  intercalary  vein  in  the 
apical  half  separated  from  the  median  by  a  space  not  greater  than 
(male)  or  plainly  greater  than  (female)  its  width;  last  branch  of  the 
radial  sector  distant  from  the  fork  from  one-third  to  one-half  the  length 
of  the  sector;  area  of  the  cubital  forks  filled  with  irregular  cells  in  sev- 
eral rows;  median  and  cubital  forks  not  fused,  free  or  connected  by  a 
short  vein;  anterior  fork  of  the  cubitus  forking  near  the  base.  Wings 
with  the  disk  blue,  fuscous  bands  present  or  plainly  indicated  by  infus- 
cated  veins  and  cells.  Posterior  femora  black  on  the  disk  of  the  inner 
face,  with  two  light  bands  on  the  apiail  half;  plainly  but  not  con- 
spicuously banded  on  the  outer  face.  Posterior  tibia?  blue,  with  a 
lighter  subbasal  annulus. 

TRIMEROTROPIS  CAERULEIPENNIS  Bruner. 
Trimerotropia  caTnleipemiis  Bruner,  Can.  Ent,  XVII,  1885,  p.  10. 

Scutellum  distinctly  wider  than  in  cyanipennis^  with  the  median 
carina  distinct,  especially  in  front.  Pronotum  with  the  anterior 
margin  distinctly  angulate;  median  carina  strongly  cristate  upon  the 
prozone;  metazone  with  the  disk  finely  granulate,  its  process  right 
(male)  or  obtuse  angulate  (female),  the  sides  slightly  arcuate  and  tip 
scarcely  rounded.  Wings  long  and  narrow,  being  twice  as  long  as 
wide;  disk  light  blue,  bordered  exteriorly  by  the  usually  incomplete 
and  narrow  f  ilsi^ous  band  which,  when  present  on  the  exterior  border, 
reaches  much  less  than  halfway  to  the  anal  angle;  apical  two-fifths 
hyaline  without  any  infuscated  cells.  Posterior  tibice  light  blue  with 
a  distinct  light  annulus,  which  is  sometimes  intensified  on  the  outside 
by  a  white  cloud. 

Length  of  body,  male,  18  mm.;  female,  28  mm.  Length  of  teg- 
mina, male,  23  mm.;  female,  31  mm.  Length  of  posterior  femora, 
nmle,  12  mm. ;  female,  15  mm. 
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Los  Angeles,  California,  Brunei*.  I  have  seen  Bruner's  types  in 
the  U.  S.  National  Museum,  and  1  have  typical  specimens  from  him 
from  Los  Angeles,  California,  and  Camp  Umatilla,  Wyoming. 

TRIMBROTROPIS   CYANEIPBNNIS  Bniner. 

THmeroiropis  cyaneipenim  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  68. 

Scutellum  of  the  vertex  narrow;  median  carina  indistinct.  Prono- 
tum  with  the  anterior  margin  scarcely  angulate;  median  carina  scarcely 
cristate  even  on  the  prozone;  disk  of  the  metazone  smoothly  granulate, 
sometimes  with  a  few  scattered  larger  granulations;  metazone  nearly 
twice  as  long  as  the  prozone,  with  its  process  scarcely  acute-angular, 
the  sides  straight  and  the  tip  slightly  rounded.  Wings  not  quite  twice 
as  long  as  broad;  disk  deep  blue,  with  a  moderately  broad  distinct 
black  band,  which  sends  a  spur  a  little  more  than  halfway  to  the  base 
and  is  continued  on  the  exterior  margin  never  more  and  usually  much 
less  than  halfway  to  the  anal  angle;  apex  hyaline,  without  any  infus- 
cated  cells.  Posterior  tibiae  deep  blue,  with  a  pale  basal  or  subbasal 
annulus,  sometimes  suffused  on  the  outside  with  brown. 

Length  of  body,  male,  23  mm.;  female,  30  mm.  Length  of  teg- 
mina,  male,  23  mm.;  female,  31  mm.  Length  of  posterior  femora, 
male,  12  rnm.;  female,  5^  mm. 

IlabitaL — Salt  Lake  Valley,  Utah,  Bruner.  I  have  seen  Bruner's 
types  in  the  U.  S.  National  Museum,  also  specimens  from  Grand 
Canyon  and  Flagstaff,  Arizona.  Bruner  says  of  this  species:  ''It  fre- 
quents rather  well -clothed  surfaces  among  the  rocky  talus  of  mountain 
sides." 

AZUBESCEHS  gronp. 

Frontal  costa  distinctly  sulcate,  but  very  briefly  above  the  ocellus; 
scutellum  always  plainly  longer  than  wide,  but  less  obviously  in  the 
females;  central  and  lateral  foveolse  distinct.  Pronotum  with  the 
metazone  nearly  twice  as  long  as  the  prozone,  at  least  plainly  more 
than  once  and  a  half  as  long;  median  carina  low  and  very  slightly  cris- 
tate, even  on  the  prozone;  lateral  carinsB  obsolete,  even  on  the  front 
part  of  the  prozone,  but  the  disk  plain  and  shoulders  well  marked; 
lateral  lobes  nevei*  toothed;  process  of  the  metazone  rectangular  or 
acute.  Tegmina  maculate  with  annular  spots,  which  are  generally 
collected  into  quite  irregular  and  ill-defined  bands,  one  occupying  the 
basal  third,  another  the  middle,  and  the  last  the  apical  third;  middle 
field  beyond  the  median  and  cubital  forks  largely  h^^aline;  intercalary 
vein  on  its  apical  half  close  to  the  median,  at  same  point  separated 
from  it  by  about  once  its  width;  the  median  is  free  from  the  cubitus 
at  the  end  of  the  intercalary  field  or  united  with  it  by  a  short  vein, 
but  never  fused  with  it.     Wing  without  any  trace  of  a  fuscous  band 
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except  sometimes  in  the  infuseations  of  the  veins  of  the  area  usually 
occupied  by  the  band;  hyaline,  with  the  base  very  faintly  tinged  with 
blue,  or  greenish;  dividing  vein  of  the  second  anal  uniting  with  the 
second  anal  one-third  the  length  of  the  latter  from  the  base.  Posterior 
femora  with  the  disk  of  the  inner  fac«  black  with  two  light  bands  on 
the  apical  half;  lower  sulcus  black  or  more  or  less  inf uscated  with  two 
light  Imnds  on  its  apic>al  half.  Posterior  tibice  never  red  nor  blue, 
yellowish  or  obscure. 

TRIMBROTROPIS  AZURBSCENS  Bruner. 

TVimerotropis  aznreJtrens  Bruner,  Proc.  V.  S.  Nat.  Mus.,  XII,  1890,  p.  69. 
TrimenAropia per}}lexa  Bruner,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  74. 

Size  medium;  color  varying  from  grayish-white  to  dull  brown, 
much  but  not  conspicuously  varied  with  fuscous. 

Frontal  costa  sulcate  for  a  considerable  distance  above  the  ocellus; 
scutellum  of  the  vertex  only  moderately  (female)  or  deeply  (male)  sul- 
cate, a  little  (female)  or  nuich  longer  (male)  than  wide,  with  the 
median  carina  distinct  though  slight;  eyes  plainly  .shorter  than  the 
genal  groove.  Pronotum  with  the  median  carina  low,  even  upon 
the  prozone,  and  barely  cristate;  posterior  lobe  of  the  crest  of  the 
prozone  conspicuously  longer  than  the  posterior  lobe;  Iatei*al  carinw 
entirely  wanting  on  the  metazone  and  scarcely  visible  on  the  anterior 
part  of  the  prozone;  metazone  finely  granulate  without  larger  scat- 
tered granulations,  nearly  twice  as  long  as  the  prozone,  with  its 
process  acute  angular,  sides  straight,  and  tip  slightly  rounded.  Teg- 
mi  na  much  varied,  with  slightly  contrasting,  not  very  dark,  annular 
spots,  which  are  very  imperfectly  segregated  into  the  three  bands 
typical  of  the  genus;  area  of  the  cubital  fork  in  the  male  oc^cupied  by  a 
single  series  of  cells,  at  least  at  the  base  in  the  male;  this  area  very 
variable  in  the  female.  Wings  broad,  but  much  more  decidedly  in 
the  females;  in  the  former  scarcely,  in  the  latter  fully  two-thirds  as 
long  as  broad;  hyaline,  faintly  tinged  with  blue  or  greenish,  especially 
on  the  anal  portion  of  the  radiate  field,  with  fuscous  band  only  faintly 
indicated  in  some  specimens  by  infuscation  of  the  veins.  Posterior 
femora  plain  on  the  outer  face  or  very  inconspicuously  banded. 
Posterior  tibiae  obscure  yellow,  with  indefinite  brownish  clouds  on  the 
basal  half  and  apically. 

Length  of  body,  male,  22  mm.,  female,  29  mm.;  length  of  teg- 
mina,  male,  24  mm.,  female,  30  mm.;  length  of  posterior  femora, 
male,  12  mm.,  female,  14  mm. 

Bahltat— Fort  Benton,  Montana,  United  States  National  Park, 
Wyoming,  Lemhi  or  Salmon  River,  Idaho;  Chadron,  Nebraska, 
Bruner;  Alkali  Stage  Station,  Green  River,  Wyoming,  Scudder.  I 
^ve  seen  specimens  of  a2umscens  from  Fort  Benton,  Montana,  and 
oaimon  City,  Idaho,  from  Doctor  Bruner's  coUection,  also  Bruners 
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types  in  the  U.  S.  National  Museum,  and  in  the  same  collection  speci- 
mens from  Yellowstone,  Montana.  I  have  specimens  of  pt^rpleica 
from  Chadron,  Nebraska,  determined  by  Doctor  Brunei*. 

A  careful  examination  of  these  specimens  fails  to  show  any  constant 
difference,  and  I  am  compelled  to  believe  them  synonymous.  Bruner 
says  oi  perplexa: 

Tt  produces  a  very  decided  clatter  upon  the  wing.  According  to  the  same  author- 
ity it  is  a  bare-ground  species,  living  upon  stunted  chenopodiacea^,  which  manages 
to  live  in  the  alkali  flats,  where  it  abounds. 

TRIMEROTROPIS  PSEUDOFASCIATA  Scudder. 

Trimerotropis  pseudofascicUa  Scudder,  App.  J.  J.  Ann.  Rept  Chief  Eng,,  1876, 
p.  514. 

Size  medium;  color  usually  light  brown,  rather  strongly  varied  with 
fuscous  maculations.  Frontal  costa  rather  strongly  sulcate  al)ovc  as 
well  as  below  the  ocellus,  with  the  carinse  gradually  diverging  from 
immediately  below  the  ocellus  to  the  clypeus;  s<^utellum  of  the  vertex 
much  longer  than  wide,  strongly  sulcate  with  the  median  carina  faint, 
but  continued  across  the  occiput  to  the  pronotum;  eyes  decidedly 
longer  than  the  genal  groove.  Pronotum  with  the  anterior  margin 
plainly  angulate;  median  carina  more  than  usually  cristate,  with  the 
anterior  lobe  of  the  prozonal  crest  only  slightly  longer  than  the  pos- 
terior lobe;  disk  of  the  metazone  with  a  few  larger  granulations  which 
show  a  tendency  to  run  together  into  lines;  process  of  the  metazone 
rectangular,  with  the  sides  straight  and  the  apex  rounded;  metazone 
a  little  less  than  one  and  three-quarter  times  as  long  as  the  prozone. 
Tegmina  long  and  slender,  with  the  usual  bands  distinct,  but  obviously 
composed  of  annular  spots,  the  basal  one  with  its  inner  margin  dis- 
tinguishable from  the  spots  between  it  and  the  base  of  the  wing;  only 
the  apical  third  is  distinctly  hyaline;  area  between  the  cubital  forks 
wide,  occupied  by  several  series  of  polygonal  cells.  Wing  narrow, 
twice  as  long  as  broad,  hyaline  with  the  disk  tinged  with  very  dilute 
dull  yellow,  fuscous  band  represented  only  by  a  darkening  of  the 
veins  and  occasionally  by  some  smokiness  in  a  few  of  the  cells  in  area 
usually  occupied  by  the  band.  Posterior  femora  rather  distinctly 
banded  on  the  outer  face.  Posterior  tibiae  obscure  yellow  with  traces 
of  three  brownish  clouds,  one  basal,  another  near  the  middle,  and  a 
third  apical. 

Length  of  body, male,  22  mm.,  female,  24  mm.;  length  of  tegmina,. 
male,  25  mm. ,  female,  27  mm. ;  length  of  posterior  femora,  male,  lOi 
mm.,  female,  12.2  mm. 

Santa  Cruz  Island,  San  Diego,  Scudder;  San  Joaquin  Valley, 
Coquillett.  I  have  seen  one  of  Scudder's  type  specimens  in  the  U.  S. 
National  Museum  from  Santa  Cruz  Island  and  have  examined  a  male 
of  the  typical  specimens  from  San  Diego  collected  by  Palmer. 
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According  to  Coquillett  this  species  occui-s  in  destructive  numbers 
in  the  Joaquin  Valley.  In  1885  he  estimated  that  it  was  one-twentieth 
as  abundant  as  the  Devastating  Locust  {Melaru/j}lm  demstator).  Early 
in  June  the  species  was  most  abundant  in  grain  fields,  but  after  har- 
vest it  did  considerable  injury  to  grapevines  and  low  trees.  They  do 
mot  mig^te  in  swarms,  but  apparently  quite  independent  of  each  other 
fly  with  or  against  the  wind  at  will.  They  occasionally  make  the 
crackling  sound  while  flying  which  is  especially  characteristic  of 
drcotettiac.  When  at  rest  they  seem  to  prefer  the  bare  ground,  but 
seek  the  shade  in  the  hottest  part  of  the  day.  They  readily  eat  dry 
leaves  and  the  bodies  of  their  dead  companions.  The  eggs  arc  laid  in 
bare  fields.  Mr.  Coquillett  has  given  the  name  of  Yellow  Locust  to 
this  species,  which  appears  to  be  very  suitable. 

TRIMEROTROPIS  LAUTA  Scuddcr. 
Trimerotropis  lauia  Scudder,  Ent.  Notes,  V,  1875-76,  p.  26. 

Small  or  medium,  brown  much  varied  with  fuscous  maculations, 
occasionally  plainer,  except  the  tegmina,  which  are  always  distiactly 
maculate.  Scutellum  of  the  vertex  very  deeply  sulcate,  with  the 
median  carina  faint,  but  continued  upon  the  occiput,  nearly  twice  as 
long  as  broad;  eyes  a  little  longer  (male)  or  a  little  shorter  (female) 
than  the  genal  groove.  Pronotum  with  the  disk  flat  and  the  lateral 
carinas  barely  apparent  on  the  front  of  the  metazone  and  prozone: 
median  carina  less  prominent  on  the  prozone  than  in  Trimerotnfj>ii< 
pseudofdseiata  and  scarcely  cristate,  with  the  anterior  lobe  of  the  crest 
of  the  prozone  plainly  longer  than  the  posterior  lobe;  metazone  nearly 
twice  as  long  as  the  prozone,  with  the  disk  smooth  with  a  few  scat- 
tered larger  granulations;  metazonal  process  acute,  rectangular,  or 
obtuse  in  the  same  sex,  with  the  sides  straight  and  the  apex  barely 
rounded.  Tegmina  thickly  maculate  with  annular  spots,  which  exhibit 
only  a  trace  of  the  usual  arrangement  into  three  bands;  area  of  the 
cubital  forks  occupied  by  a  single  row  of  cells  in  the  male,  in  the 
female  by  about  two  rows  at  least  proximal  ly.  Wings  narrow,  but  not 
quite  twice  as  long  as  broad,  hyaline  even  on  the  disk,  and  without  a 
trace  of  the  usual  fuscous  band  even  in  the  veins.  Posterior  femora 
distinctly  banded  on  the  outer  face.  Posterior  tibiae  as  in  the  pre- 
ceding species,  with  the  markings  more  distinct. 

Length,  male,  19  mm.,  female,  26^  mm.;  length  of  tegmina,  male^ 
18  mm.,  female,  25  mm.;  length  of  posterior  femora,  male,  1)  mm., 
female,  12  mm. 

Habitat, — Lower  California,  Guadalupe  Island,  Scudder.  I  have 
one  of  Dr.  Scudder's  types  and  a  number  of  specimens  from  Guada- 
lupe Island  in  the  museum  of  Stjinford  University. 

This  species  is  doubtless  restricted  to  Guadalupe  Island,  and  while 
very  closelj  related  to  the  preceding  species,  it  is  probably  distinct. 
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DESCRIPTION  OF  PLATE  XXI. 

Fig.  1.  Right  tegmenof  TYimerotropis  saxatilh.-  Ut  A  and  ^d  A^  first  and  second,  anal 
veins;  c.  r.,  cross  veins  at  end  of  area  M;  (*«,  cubitus,  <V,  and  Ofj,  forks 
of  cubitus;  Cn^l,  branch  of  Cii^\  /,  intercalary  vein;  3/,  media;  M^  ^.j  and 
-Wg  &  4,  forks  of  M;  /?,  radius;  R^  and  R^^  first  fork  of  radius  and  radial 
sector;  i?,i,  R^^,  RjS^  first,  second,  and  third  branches  of  R^\  »Sr.*.,  subc(3sta. 

Fig.  2.  Right  wing  of  Trimerotroim  mxatUh,  The  letters  and  numerals  have  the 
same  sitrnificance  where  they  are  the  same,  and  in  addition  ,yr/  J,  third 
anal  vein;  :^({  A^  and  i/(J  J,  represent  the  first  fork  and  the  se<*tor  of  :^d  A; 
i^d  A,2,  second,  branch  second  A;  R^  &  3  and  A\  &  5,  second  and  third,  and 
fourth  and  fifth  forkw  of  the  radius;  :Jd  Ji,  Jd  .1^,  etc.,  first,  secoxid,  etc., 
branches  of  thinl  .1;  C,  costa;  *V,  spurious  veins. 

Fig.  3.  Right  tegmen  of  Metator  jMirdaliiia  Sauss.  /,  intercalary  vein;  *S,  spurious 
veins  dividing  areas  formed  by  the  accessory  branches  of  the  principal 
veins. 

Fig.  4.    Right  wing  of  Clrcoteitix  umiulatm  Thomas.     .  1  nt. ,  anterior  field ;  Mid. ,  middle, 
field;  Post. J  posterior  field;  /?,  ratliate  veins,  branches  of  JdsLnd  ,Sd  A;  G, 
interplical  grooves  occupied  by  si^rious  veins. 

Fig.  5.   Right  t^men  of  Conozoa  walluia  Scudder. 

Fig.  6.    Right  t^men  of  Derotmema  haydenil  Thomas. 
Proc.  N.  M.  vol.  xxiii 29 
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Venation  of  the  Trimerotropis. 

For  explanation  of  plate  see  page  449. 
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THE  HERMIT  CRABS  OF  THE  PAGURUS  BERNHARDUS 

TYPE. 


By  James  E.  Benedict, 

First  Assi^arU  Curator^  Division  of  Marine  Invertebrates. 


It  is  the  purpose  of  this  paper  to  bring  to  notice  that  section  of  the 
^enus  Pagfurus  of  which  P.  hemhardm  is  the  type. 

JPloffurvs  hemhardus  occurs  in  the  shallow  waters  of  northwestern 
Europe,  and  is  represented  by  P,  dcadlanm  in  the  waters  of  northeast- 
ern North  America;  by  P,  alaslcein^s^  P,  aleuticus^  and  P,  oc1u>teii8is 
in  the  waters  of  the  northwest  coast;  by  P,  patagoniemis  and  P, 
harbigef  \h  Patagonian  waters. 

^Of  these  species  P.  dcddianm  and  P.  almketm^  are  more  nearly 
related  than  any  others.  Next  is  P.  hernhardus^  more  closely  related 
to  the  former  two  species  than  to  P,  al^iticus^  which,  in  turn,  is  much 
more  closely  related  to  the  first  three  than  to  the  spiny-handed  forms, 
jP.  achoten^is^  P.  pa/tdgoniensis^  and  P.  harbiger. 

In  the  author's  opinion  the  validity  of  the  specific  distinctions  made 
can  only  be  contradicted,  if  at  all,  after  more  collecting  has  been  done 
in  intermediate  localities,  when  it  is  possible  that  the  more  closely 
related  American  forms  may  be  reduced  to  subspecies. 

KEY   TO  THE  SPECIES. 

a.  Hands  granulated. 

b.  Width  of  the  left  hand  at  base  less  than  one-half  of  its  length 

bemhardus  {p.  452) . 
b.  Width  of  the  left  hand  at  base  one-half  of  its  length. 

c.  Dactyles  of  the  ambulatory  feet  not  grooved  on  outer  margin. 

rf.  Acicle  slender,  without  serrate  outer  edge ticadianus  (p.  464). 

rf.  Acicle  broad,  edge  serrate nlaskensin  (p.  456). 

c.  Dactyls  of  the  ambulatory  feet  with  a  deep  groove  on  the  outer  margin 

(ileuticus  (p.  460). 
a.  Hands  spiny. 

b.  Spines  of  the  hands  without  black  points ockoiensif^  (p.  463). 

b.  Spines  of  the  hands  with  black  points. 

c.  Antennules  much  longer  than  the  eyes patagonieimA  (p.  465). 

c.  Antennules  not  as  long  as  the  eyes Imrhiifcr  ( p.  466 ) . 

Proceedings  U.S.  National  Museum,  Vol.  XXIII— No.  1216. 
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PAGURUS  BERNHARDUS    (Liniueus.) 

(ixncer  bemhardtu  Limnjeus,   Syst.  Nat.,  1758,  p.  631;  Mua.  Lud.  Ulr.,  1764,  p. 

454. — Hbkbbt,  Natar.  der  Krabben  imd  Krebse,  II,  1796,  p.  14,  pi.  xxiv,  fig.  6. 
Astacus  bemhardus  Pennant,  Brit.  ZooL,  IV,  1777,  p.  23,  pi.  xvii. — Db  Geer, 

Mem.  pour  servir  a  V  Hist,  dee  Insects,  VII,  1778,  p.  405,  pi.  xxii,  figs.  3-12. — 

Olivier,  Enc.  Meth.  Insects,  VIII,  1791,  p.  641. 
Pagarus  bemhardus  Fabricius,  Suppl.  Ent.  Syst.,  1798,  p.  411. — Latreillb,  Hist. 

des  Crust.  VI,  1805,  p.  160;  Gen.  Crust,  et  Ins.,  I,  1807,  p.  46;  Consid.  Genr. 

sur  les  Crust,  des  Arach.  et  des  insect,  1810,  p.  422.* — Lamarc  k.  Hist,  des  Anim. 

sans  Vert.,  V,  1818,  p.  220. — Desmarest,  Consid.  sur  les  Crust.,  1825,  p.  173,  pi. 

XXX,  fig.  2.— Milne  Edwards,  Ann.  des  Sci.  Nat.,  2d  ser.,  VI,  1836,  p.  266; 

Hist.  Nat.  des  Crust.,  II,  1837,  p.  215;  Atlas  du  Regne  Anim.,  3d  ed.,Crust.,  pi. 

XLiv,  fig.  2;  Ann.  des  Sci.  Nat.,  3d  ser.,  X,  1848,  p.  59. — Bell,  Brit  Oust., 

1853,  p.  171.— White,  Pop.  Hist.  Brit.  Crust.,  1857,  p.  74.— Bate,  Rept,  Brit. 

Assoc.,  1865,  p.  52. — Norman,  Rept.  Brit.  Assoc.,  1868,  p.  264. — Benedict, 

Ann.  &  Mag.  Nat.  Hist.  (6),  XVIII,  1896,  p.  99. 
P<iguru8  strehlwiyx  Leach,  Malai;.  Brit.,  1815,  pi.  xxvi,  figs.  1—1. — Latrkillk, 

Encyc.  Meth.,  1825,  pi.  cccix,  tigs.  3-6. 
Pagurus  ulidianm  W.  Thompson,  Rept.  Brit.  Assoc.,  1843,  p.  267. — Bell,  Brit. 

Crust,  1853,  p.  180.— White,  Pop.  Hist.  Brit.  Crust.,  1867,  p.  76,— Bate,  Rept. 

Brit.  Assoc.,  1856,  p.  52. 
EupaguTVs  hemhardua  var.  A,  gramdaia  and  var.  B.  granakUa-denliculata  Brandt, 

Middendorff's  Sibir.  Reise,  ZooL,  1851,  p.  107. 
Bemhardm  atreUonyx  D.\js'a,  Proc.  Acad.  Nat  Sci.,  Phila.,  VI,  1852,  p.  6. 
Eupagunw  tdidianuj*  Stimpson,  Proc.  Acad.  Nat.  Sci.,  Phila.,  X,  1858,  p.  236. 
Eupagurus  hemhardu«  Stimi'son,  Proc.  Acad.  Nat  Sci.,  Phila.,  X,  1858,  p.  236. — 

Heller,  Crust  Sudl.  Eur.  1863,  p.  160.— Henderson,  Proc.  Royal Phys.  8oc.,  IX, 

1886,  p.  68.— PococK,  Ann.  Nat  Hist ,  6th  ser.,  1889,  p.  427. 

The  anterior  portion  of  the  eai'apaee  i.s  usually  about  as  broad  as 
long,  varying  in  individuals  to  broader  or  longer.  The  three  projec- 
tions of  the  front  are  pointed;  the  median  is  a  little  in  advance  of  the 
lateral,  which  are  each  armed  with  a  single  tubercular  spine.  The  eye 
scales  are  suljoval,  armed  just  below  the  point  with  a  spine  which  pro- 
jects and  gives  the  scales  a  sharp  appearance.  The  eyestalks  are 
stout,  constricted  in  the  middle,  dilated  at  the  cornea.  The  terminal 
joints  of  the  antennula  are  a  little  in  advance  of  the  corresponding 
parts  of  the  antenna.  The  axdcle  of  the  antenna  is  three-sided,  slender, 
and  smooth,  except  on  the  inner  edge,  where  it  is  rough  and  hairy. 

The  right  cheliped  is  stout  and  strong;  in  the  smaller  specimens  it 
does  not  reach  the  tips  of  the  ambulatory  legs,  while  in  older  and 
larger  specimens  it  often  exceeds  them  in  length.  The  upper  surface 
of  the  carpus  is  armed  with  a  number  of  shoil  spines,  the  larger  of 
whi(^h  are  in  the  inner  marginal  row.  The  hand  is  about  one-third 
longer  than  the  cai-pus;  the  dactyl  is  usually  longer  than  the  palm;  its* 
average*  length  in  21  specimens  was  found  to  equal  the  l>i-eadth  of  the 
jmlm.  The  left  cheliped  is  nmch  smaller  than  the  right  and  varies 
much  in  relative  length,  sometimes  reaching  the  base  of  the  dactyl  of 

^P.  fternhardiis  is  here  made  tlie  type  of  the  genus. 
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the  latter,  sometimes  not  to  the  middle  of  the  palm.  The  width  of  the 
palm  averages  a  little  less  than  one-half  of  its  length.  The  carpal  and 
propodal  joints  of  the  ambulatory  legs  are  spiny  above;  the  dactyls 
are  curved  and  twisted. 

A  good  description  of  the  color  can  not  be  made  from  the  speci- 
mens at  hand.  Stripes  of  red  are  shown  on  the  three  distal  joints 
of  the  ambulatory  legs.  The  upper  surface  of  the  hands,  near  the 
prehensile  edges  of  the  fingers  and  along  the  middle  of  the  palm, 
is  tinged  with  i-ed.  The  measui'ements  of  the  21  specimens  given 
below  will  probably  show  the  avei"age  relative  measurements  of  the 


PAGURrS  BERNHAROrP. 


species.  The  carapace  is  measured  from  the  point  of  the  median  pro- 
jection of  the  front  to  the  margin  of  the  hardened  portion;  the  hand 
from  the  tip  of  the  immovable  finger  to  the  middle  of  the  margin  when 
the  hand  is  bent  downward  from  the  carpus;  the  dactyl  from  the  tip 
to  the  condyle.  Many  of  the  specimens  are  worn.  This  will  in  part 
account  for  the  more  slender  dactyls  of  the  ambulatory  legs,  as  the 
thin  edges  become  worn  in  the  movements  of  the  animal  over  a  rough 
bottom.  The  fact  that  the  fingers  of  the  large  chelipeds  are  worn  off 
at  th^  tip  also  reduces  their  length  in  proportion  to  the  width  of  the 
hand. 
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RECORD  OF  SPEC  IMENS  EXAMINED. 

Norway;  G.  O.  Sara  (Yale  Univ.  Mus.).  Shetland;  A.  M.  Norman  (Yale  Univ. 
Mu8.).  Firth  of  Clyde;  John  Murray  (16988).  Firth  of  Forth;  A.  M.  Nor- 
man (16979).  Channel  Islands;  Edward  I/ovett  (6526).  Jersey;  A.  M.  Nor- 
man (6792).     Holland  (Yale  Univ.  Mus. ).     Europe  (16980). 

Measuremetvl*  of  Paffunis  }}emhardus. 


.2 

•31 

1 

5^ 

to 

^ 

1 

British     Isles 

mm: 

mm. 

(loc.?) 

14.5 

30.5 

Do 

16 

^2 

Do 

15 

30 

Do 

12.5 

23.5 

Do 

11.5 

20 

Do 

11 

21.5 

Firth  of  Forth  . 

14 

24.5 

•       Do 

11.5 

22 

Do. 

16 

26 

Jersev -- 

12.5 
12 

22 

Co........ 

20 

Do-. 

10.5 

17.5 

Do 

10 

17 

Holland 

10 

18 

Do 

10 

18.5 

Do 

9.5 

18 

Shetland 

12.5 

24 

Norway  .'. 

14.5 

23 

Channel  Islands 

12 

24 

Do 

11 

21.5 

Do 

12 

21.5 

_ 

. 

>..  I 


I  s 


-I 


mm. 

16 

18 

16 

12 

10 

11.5 

12 

11 

12.5 

12 

10 

9 

9 

9 

9 

8.-5 
12 
11 
12 
11 
11.5 


mm. 

15 

17 

15 

12.5 

10 

11 

13 

11 

14.5 

11 

10 

9 

9 

9.5 

9 

8 
12 
13 
12 
11 
10.5 


•5? 

t 


mm. 
20 
20 
20 
15.5 
13 

14.5 
17 
15 
19 
15 
13 
12.5 
11 
12 

12.5 
12 
16 
16 
16 
14 
14.5 


^ 

-fc.  . 

>.  . 

>kCbe 

i 

1 

©:= 

og 

o^« 

ll 

.a*'' 

P 

mm. 

1 

mm. 

mm. 

12.5 

8.5 

23.5 

Male. 

13 

9 

26 

Do. 

12.5 

8.5 

25 

Do. 

10 

7 

19 

Do. 

9 

6.5 

17.5 

Da 

9.5 

6.6 

19 

Do. 

11 

7.6 

22 

Do. 

10 

6 

20.5 

Do. 

11 

8.5 

22 

Female. 

10 

6 

19 

Male. 

9 

6.5 

17.5 

Female. 

8 

6 

16 

Male. 

8 

5.5 

15.5 

Do. 

8 

6 

14 

Do. 

7.5 

6 

15 

Do. 

7.5 

5 

16 

Do. 

10.5 

6.5 

20 

Do, 

10 

7.5 

19 

Female. 

10.5 

6.5 

20.5 

Male. 

9.5 

6 

19.5 

Do. 

9.5 

6 

19 

Do. 

PAGURUS  ACADIANUS,  new  species. 

PiujuruH  Tjernhnrdm  Oould,  Invert,  of  Mass.,  1841,  p.  329. — Dk  Kay,  Nat.  Hist. 
New  York,  Crust.,  1843,  p.  20. 

Benihardwi  strehlmiyx  Stlmphon,  Marine  Invert,  of  Grand  Manan,  1853,  p.  59. 

Eufifigurn4il>emhardus  Stimpson,  Ann.  Lye.  Nat.  Hist, New  York,  1859,  p.  89. — 
S.  I.  Smith,  Rept.  U.  S.  Fish  Commr.  for  1871  iand  1872  (1874),  p.  548;  Trana 
CV)nn.  Acad.,  V,  1879,  p.  4();  Proc.  U.  S.  Nat.  Mus.,  Ill,  1880,  p.  428;  VI, 
pp.  28,  29,  1883,  pi.  v,  fig.  1.— S.\iith  and  Harger,  Trans.  Conn.  Acad.,  Ill, 
1874,  p.  27.— R.  Rathbun,  Fishery  Industries  of  the  U.  S.,  Ist  sec.,  1884, 
p.  779. 

A  comparison  of  E,  henihardm  from  noithwestern  Europe  with  the 
common  northeastern  coast  species  of  America  has  convinced  me  that 
they  are  specifically  distinct.  In  both  hands  the  fingers  oiE.  hernJmrdus 
are  much  longer,  in  proiwrtion  to  the  length  and  breadth  of  the  palm, 
than  in  acadlanus.  The  granules  of  the  hands  in  the  American  form 
are  sharper  than  in  the  European  species;  especially  is  this  true  of  the 
lower  outer  curve  of  the  dactyl  of  the  large  hand,  where  in  the  Amer- 
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it-an  form  the  granules  make  a  sharp  and  i-ather  thin  ed^e.  The  worn 
condition  of  the  European  specimens  ma\^  account  for  a  part  of  this 
diflference.  The  eyestalks  in  the  American  form  are  relatively  larger, 
as  shown  in  fig.  1.  The  measurements  of  acddian^iH  were  made 
from  specimens  averaging  larger  than  those  with  which  they  are  com- 
pared.    Much  of  the  utility  of  the  study  of  geographical  distribution 


Paourub  acadianto. 

of  a  genus  must  be  lost  if  forms  closely,  relatea  are  groupea  unaer  one 
specific  name.  The  name  hemhxirdus  as  readily  designates  our  species 
from  its  associates,  pvbescens^  hroyeri^  etc. ,  a^  will  acadianm^  but  the 
latter  name  will  much  better  emphasize  the  difference  separating  it 
from  the  European  species  or  from  the  more  dosely  related  North 
Pacific  form. 

RECORD  OF  SPECIMENS  EXAMINED. 

From  the  Grand  Bank  of  Newfoundland  to  the  mouth  <rf  Chesiqpeake  Bay,  7  to 
2tt.5  fathoms,  U.  S.  Fish  Commission. 


station. 

Cat.  No. 
3972 

1  station. 

1 

1165 

Cat.  No. 
5894 

station. 
2082 

Cat.  No. 

240 

5889 

365 

3916 

1250 

1  12803 

2254 

8695 

865 

5072 

1251 

2255 

8694 

900 

4836 

2017 

5631 

2576 

11022 

982 

}   3348 

2057 

5965 

2578 

10793 

983 

;    2058 

5952 

2579 

11023 

990 

5073 

2081 

5896 
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Off  Cape  Sable,  Xova  Scotia,  16  fathoms  (I2ti04);  <iIoii<'eHter  Harlwr,  3(ai««4'hu- 
eetts,  7  to  10  fathoms  (L>o<U,  2»>10,  2H49);  off  Cajie  Ann,  V^  to  2i)  fathoms  (2.V«0, 
2597);  off  Cape  (Vxl,  10  to  34  fathoms  (:ii:i8,  4582,  45S3,  50;i4);  Vineyaixl  S<Mm<l, 
17  fathoms  (3882,  3884,  4542);  off  Gay  Head  (14397);  Block  Island  Sound,  13  to 
18i  fathoms  (4543,  12853). 

Southwestern  e<lge  of  (Jrand  liank,  2(X)  fathoms  (3721);  off  St.  Petere  Bank,  265 
fathoms  (3762);  Georges  Bank,  32  to  46  fatlioms  (372:^,  3758-3760);  off  Plymouth, 
Massachusetts  (ii534);  (irand  Manan,  New  Brunswick,  S.  F.  C^heney  (12332). 

Meamiremeid*  of  Paguntx  arafliatiUM. 


^5 


Cxeoiyes  Bank . . 

Do.'*."."'.' 

Do 

Do 

Do 

Off  Cape  Cod  . . 

Do 

Do 

Do 

Off  Cape  Ann.. 

Do 

Do 

Off    Marthas 
Vineyard 

Do 

Do 

Vineyanl Sound 

Do 

Do 

Do 

Do 


mm. 

20 

19.5 

19.  5 

17 

16.5 

17.5 

16 

13.5 

14 

11.5 

15.  5 

13.5 

13 

11 
13 

11.5 
11 
10 
10 
10 
9.5 


j5 

mm. 

m 

34.  5 

:V).  5 

2<».  5 

•>7 

2^» 

21.5 

25 

23 
20 
28 
25 
21 

19.  5 

22 

18 

17 

12.5 

17 

16 

14 


mm. 

17 

15.5 

17.5 

13.  5 

12.5 

14 

10 

9 
11 

9 

12.5 
10 
10 


8. 

10 

9 


c  c 


172  m. 

17.5 

18 

18 

15. 5 

14.5 

15. 5 

12.5 

11.5 

10 

10.5 

14 

12.5 

11 


15 


10 

12 

10 

10 
7 

9.5 
9.5 
8.5 


bo 


mm. 

2:i 

22 

23. 5 

20 

19.  5 

20 

16 

15 

16 

13 

19 

15 

15 

13.5 
15 
14 

12.5 
11 
12 
12 
9.5 


film. 
15 

13 

15 

12 

11.5 

12.5 

9.5 

8.5 
11 

8 
12 

9 

9 

8 

9.5 

8 

7 

6.5 

7 

7 

5.5 


11 
10 
11 
10 
9 
10 


:^o 

26 
25 
24.5 


8.  5      19. 5 


8 

8 

6.5 

9 

8 

7.5 

6.5 

8 
6.5 

5 
6 
6 


18 

20 

18 

23. 5 

18.5 

19 

18 

20 

17 

14.5 

14 

15 

15 

12 


31.5     Male. 


Do. 

Do. 

Do. 

Do. 

Do. 
Female. 

Do. 

Do. 
Male. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Female. 
Male. 
Female. 
Male. 

Do. 


PAGURUS  ALASKENSIS  (Benedict). 

EvpagxiruH  bfmhnrdun  var.  B  (jrniniInta-<1('iitinti(Unf  Brandt,  MiddendorfPs  Sihir. 

Reise,  Zool.,  1851,  p.  107. 
Eajxtgurus  hrnihnrduM  Stimpsox,  Boston  Jour.  Nat.  Hist.,  VI,  1857,  p.  483. 
Eujxiffurus  nlmbnxlM  Benkdkt,  Pro<\  U.  S.  Nat.  Mus.,  V,  1892,  p.  2. 
Pofpirn^  alaakama  IIol.mks,  Occasional  Papers  Cali.  Aca<l.  Sci.,  VII,  1900,  p.  135. 

The  anterior  portion  of  the  (»anipace  is  a  little  broader  than  long. 
The  rostral  tooth  ik  produeod  to  the  hn^e  of  the  eye  seales;  the  lateral 
projections  are  much  less  produced.  The  e  vestal  ks  are  short  and  stout, 
constricted  in  the  middle.  The  eye  scah^s  taper  from  the  base  to  a 
blunt  apex;  the  subtemiinal  spine  is  conspicuous  from  aliove.  The 
acicles  of  the  antcnnie  reach  the  proximal  end  of  the  ilagella  and  are 
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three-sided;  sides  flat,  iridescent.     The  inner  margin  is  armed  with 
from  12  to  1<)  short  conical  teeth,  and  is  set  with  bunches  of  hair. 

The  merus  of  the  right  cheliped  is  very  stout  and  strong,  and 
extends  beyond  the  eye  by  about  one-half  its  length.  The  carpus  is 
armed  on  its  inner  margin  with  a  line  of  stout  spines;  there  are  also 


PaOUBUS  ALA8KEN8I8. 


two  longitudinal  rows  of  spines  on  its  upper  surface;  it  is  elsewhere 
thickly  set  with  spiny  granules.  The  hand  is  set  with  spiny  granules 
forming  a  border  on  the  outer  margin.  On  the  fingers  the  surface 
i«  very  coai^sely  granular. 

The  left  cheliped  is  much  smaller  than  the  right;  its  carpus  has  a 
row  of  strong  spines  on  the  inner  margin,  and  a  parallel  row  farther 
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down  on  the  outer  surface;  otherwLfe  it  18  set  with  spiny  granules  as 
in  the  large  hand.  The  dactyl  doe^  not  ahow  from  above  any  flat- 
tened surface,  but  from  the  prehensile  edge  to  the  outer  margin  it  is 
evenly  rounded. 

The  ambulatory  legs  of  the  right  side  overreach  the  right  cheliped 
but  little;  in  very  large  specimens  not  at  all.  The  upper  surface  of 
the  merus  joints  are  a  little  flattened.  The  upper  margin  of  the  car- 
pus is  armed  with  a  single  row  of  spines.  Upper  surface  of  propodal 
joints  flattened,  armed  with  a  row  of  short  spines  on  the  summit  and 
elsewhere  with  spiny  granules.  The  dactyls  are  very  wide,  com- 
pressed, and  twisted.  The  upper  surface  is  convex,  its  summit  and 
margins  each  set  with  a  row  of  granules.  Between  these  rows  are 
long,  smooth  sur&ces.  The  inner  surface  of  the  dactyl  is  flat.  The 
outer  surface  is  very  convex  near  the  proximal  end,  but  becomes 
much  more  flattened  near  the  tip. 

In  alcoholic  specimens  the  general  color  above  is  a  light  purple 
with  iridescent  reflections;  below,  light,  tinged  with  reddish.  A  red 
streak  runs  around  the  prehensile  edge  of  the  thumbs  and  behind  the 
dactyls  to  the  inner  margins  of  the  hands.  There  is  an  oblong  patch 
of  red  on  the  outer  distal  margins  and  on^  the  inner  upper  surface  of 
the  merus  joints  of  the  cheliped.  The  lower  outer  surface  of  the  car- 
pal joints  of  the  ambulatory  legs  are  pointed  with  red.  The  propodal 
joints  and  dactyls  are  longitudinally  streaked  with  red. 

This  species  is  very  close  to  henihardus^  but  is  easily  distinguished 
by  it»  broader  and  shorter  left  hand,  by  the  wide  dactyls  of  the 
ambuJatory  legs,  by  the  acicula,  and  by  its  pearly  iridescence. 

Brandt  recognized  but  one  North  Pacific  "variety-'*  of  hernhardm 
besides  the  very  distinct  ocJiotensis;  of  this  he  had  but  a  single  speci- 
men obtained  by  Wosnesenski  at  Unalaska  and  believed  bj'  Brandt 
to  be  identical  with  the  very  common  form  on  the  English  coast, 
which  he  designates  under  the  descriptive  phrase  as  *'var.  B.  granu- 
lata-dentieidata,^^  As  aldskens-is  has  a  much  greater  resemblance  to 
the  true  hernhardm  than  has  aleutious^  Brandt's  descriptive  phrase  is 
made  synonymous  with  it,  though  from  the  locality  aletdicu^  would 
be  much  more  likely  to  be  obtained.  Stimpson  says  under  Eupagu- 
rm  lenifutrdus,^  ''Specimens  have  been  sent  from  Puget  Sound  by 
Dr.  Kennerly."  Specimens  from  the  Straits  of  Fuca  are  small  but 
readily  distinguished  from  acadmnus. 


^  Ann.  Lye.  Nat.  Hist.,  New  York,  VII,  p.  g9. 
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RECX)RI)  OF  SPECIMENS  EXAMINED. 

Alanka,  from  Uniinak  Island  to  Bristol  Bay,  5  to  47  fathoms;  U.  S.  Fish  (\)iumiH- 
aion  steamer  Alfxifroax,  1890  and  1891: 


station. 

Cat.  No. 
16353 

station. 

Cat.  No.  i 
16363' 

station. 

Cat.  No. 

1  Station. 
i   3297 

Cat.  No. 

3215 

3248 

3286 

16374 

16385 

3218 

16392 

3249 

16364 

3287 

16375 

1   3298  16386 

3231 

16354 

3250 

16365 

3288 

16376 

3300  16387 

3233 

16355 

3268 

16366 

3289 

16377 

3301  16388 

3234 

16356 

3269 

16367 

3290 

16378 

3302  16389 

3235 

16357 

3270 

16368 

3291 

16379 

3304 

16390 

3236 

16358 

3271 

16369 

3292 

16380 

3305 

16391 

3240 

16359 

3278 

16370 

3293 

16381 

3448 

16784 

3242 

16360 

3281 

16371 

3294 

16382 

3456 

16785 

3246 

16361 

3283 

16372 

3295 

16383 

3460 

16786 

3247 

16362 

3285 

16373 

3296 

1 

16384 

3463 

16787 

From  Gulf  of  Geoi*gia,  British  Columbia,  to  Cape  Flattery,  Washington,  31  to  67: 
fathoms;  U.  S.  Fish  Commission  steamer  Albatross,  1888: 


StaUon.    Cat.  No. 

1 

2863 
2867 
2868 
2869 
2872 

16406 
16393 
16352 
16408 
16351 

Port    Tc»wn»end,   Washington;  U.  S.  Fish   Commission    steamer  Albatross^  1889 
(16394). 
Siberia  and  Alaska;  W.  H.  Da41: 


I^oeallty. 


Fart  Providence,  Plover  Bay 

Nazan  Bay,  Atka 

PortMoller 

Chignik  Bay 

Chirikoff  Island 

Chajafka  Coye,  Kadiak 

Port  MnJgrave,  Yakntet  Bay 
Lituva  Bay 


Fathoms. 


8-20 

10-16 

Beach  to  17 

7-18 

9-14 

15-20 

6-40 

6-  9 


Bottom. 


Mud 

Sand 

...do 

...do 

...do 

Gravel 

Sandy  mud 


Cat.  No. 


16395 
16398 
16400 
16402 
16397 
12502 
16396 
16401 


Killisnoo,  Alaska;  Lieut.  Commander  H.  E.  Nichols,  U.S.  N.  (12407).  Kasa-an 
Bay,  Prince  of  Wales  Island,  Alaska;  Dr.  T.  II.  Streets,  U.  S.  N.  (16404).  Victoria, 
British  Columbia,  10  fathoms;  Dr.  C.  F.  Newcombe  (15803). 
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« 

X 
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1 
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^ 

z 

£* 

.s 
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5  ."? 

5 

1 

^ 

1 

§ 

si 

s 

2 

Ill 

K                 1 

J% 

T5 

\ 

k 

^ 

^ 

\ 

S^ 

5 

i 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

S24H 

1».5 

43. 5 

22 

24 

29 

18 

15 

:« 

Male. 

16 

29 

14 

16 

20.5 

13 

12 

24 

Female. 

15       ' 

27.5 

13 

16 

20 

11.5 

11 

2:^ 

Do. 

3250 

24 

56 

27 

29 

35. 5 

21 

16.5 

43 

Male. 

3294 

19.5 

39 

19 

21.5  ! 

28 

17 

14.5 

34 

Do. 

18.5 

37 

18 

21 

26.5 

16.5 

14.5 

31 

Do. 

15. 5 

30 

14 

16.5 

22 

14 

11 

27 

Do. 

15 

28 

13      , 

16 

21 

12.5 

10 

25 

,       Do. 

3246 

22 

52 

26      , 

27 

33 

20.5  ; 

16 

39 

'       Do. 

17.5 

35 

18       1 

19 

24 

15.5  1 

12 

29 

Do. 

16.5 

:w 

15 

17 

22 

14      ' 

11 

27 

Do.       : 

16.5 

30.5 

16.5 

17.5  ; 

22 

13      ' 

12.5 

24.5 

Female. 

18 

31.5 

16 

17.5  ' 

23 

13.5 

12 

25 

Do.        . 

3286 

16 

28.5 

13 

16.5  ; 

22 

13      ; 

11.5 

26 

Male. 

15.5 

30 

14.5  , 

17     ! 

21.5 

13      ! 

11 

25 

Do. 

12 

22 

I     10.5 

12 

16 

10 

8.5 

20 

Do. 

12 

20.5 

9.5 

11       ' 

15. 5 

9.5  ' 

8 

18.5 

Do. 

10 

18 

8.5 

11 

13 

8 

7 

16 

Do. 

10 

16.5 

8 

9.5 

13 

7.5 

7 

15 

'  Female. 

10.5 

18 

8.5  I 

11 

14 

8       ' 

7.5 

15 

Male.  ' 

9 

i 

17 

8       . 
1 

9.5 

12 

7 

1 

6.5 

14.5 

,       Do. 

PAGURUS  A1.EUT1CUS  (Benedict). 

f  Pfigurus  strehUmyx  Owen,  Beechey'n  Voy.,  Z<m>1.,  (YiiHt.,  1839,  p.  81  (not  LearhV 
Eupfigurus  aleuticm  Benedict,  Proc.  V.  S.  Nat.  Mu».,  XV,  1892,  p.  3. 
Pag^iru*  almticm  Holmes,  Occasional  Paper  Cali.  Acad.  Sci.,  VII,  1900,  p.  i:%. 

The  front  has  the  three  teeth  sharper  and  a  little  more  prominent 
than  in  (lUinhnmiM,  The  middle,  or  rostral  tooth  is  not  quite  so  much 
produced.  The  eyestalks  are  much  stouter  and  some  longer  than  in 
aliiHkensU,  The  eye  scales  are  larger  and  less  acuminate.  The  subter- 
minal  spine  does  not  show  from  above.  The  acicles  are  broader  at  the 
base  than  in  ahinJcen^^lH, 

The  chelipeds  are  stout.  The  carpal  joints  are  armed  with  numer- 
ous sharp  spines.  That  of  the  left  cheliped  is  three-sided,  and  not 
four,  as  in  alai*him!f<.  The  dact^'ls  of  both  hands  show  froui  above  a 
smooth  oblique  surface,  either  flat  or  a  trifle  (»oncave.  In  the  small 
hand  this  surfatn*  is  free  from  hair  and  granules;  in  the  large  hand  it 
is  bordered  with  short  spin^^  gmnules,  and  the  granules  inclosed  are 
very  small.  The  spiny  granules  of  both  hands  are  bifurcate,  except 
those  of  the  margin,  which  are  simple.  The  dactyls  of  the  ambulatorr 
legs  are  very  wide  and  thin.  The  upper  surfaces  are  entirely  occupied 
])y  a  sulcus,  deep  at  the  base  of  the  article,  becoming  shallow  at  the 


Digitized  by  VjOOQ IC 


"01216  HERMIT  CRABS— BENEDICT.  401 

end.  This  chai*acter  of  the  dac.tyls  is  sufficient  to  distinguish  this 
from  any  other  species  of  the  hernhanlu-s  type.  The  color  is  dark  in 
most  specimens. 

The  dactyl  of  the  large  hand  has  a  horny  tip  on  the  prehensile  edge 


PAGURU8  ALBDTICU8. 


in  old  and  young.     In  almlcensis  this  character  is  present  in  the  young 
only,  as  is  also  true  of  O/cadmnus, 

Owen's  remarks  on  the  two  specimens  taken  at  Kamchatka  will  apply 
well  enough  to  this  species.  The  color  is  usually  ^'a  dirty  brown  hue, 
and  the  left  hand  is  quite  variable." 
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RECORD  OF  SPECIMENS  EXAMINED. 

From  UnaliislLa  to  Or^on,  13  to  238  fathoms;  U.  8.  Fish  Cominiadon 
Albatross,  1888  to  1890. 


station. 

Cat.  No. 

station. 

2844 

16441 

3216 

2847 

16425 

3217 

2848 

16415 

3224 

2849 

16428 

3225 

2852 

16430 

3257 

2854 

16423 

3258 

2855 

16419 

3259 

2856 

16426 

3260 

2862 

16413 

3267 

2866 

16439 

3273 

2882 

16444 

3278 

2884 

16427 

3279 

3076 

16421 

3280 

Cat.  No. 


16409 
16433 
16440 
16437 
16434 
16438 
16416 
16442 
16414 
16435 
16443 
16410 
16431 


1 

station. 

Cat.  No. 

3282 

16411 

3310 

16424 

3311 

16418 

3313 

16420 

3321 

16436 

3322 

16429 

3334 

16432 

3335 

16412 

3453 

16788 

:i458 

16789 

3460 

16790 

Alaska,  from  Unakska  to  Cook  Inlet;  W.  H.  DaU. 


Locality. 


Captains  Harbor,  Unalaaka 

C»>tain8    Harbor,    IJnalaska,   between 
South  Flat  and  West  Head. 

Ridge,  Captains  Harbor 

Port  Levasheff 

West  of  Amaknak  Island 

Coal  Harbor,  Unga 

Chiachi  Islands 

Chaiaf  ka  Cove,  Kadiak 

Kachekmak  Bay,  Cook  Inlet 


Fathoms. 


Bottom. 


ULNo. 


Gravel,.stone8 J    la^ 


Sand 


167» 


.do 


,  leai 

---V 12500 

Rock,  stones,  mud |  16399 

Sand,  stones 16107 

Mud 16779 

Mud,  sand 1678J 

Sandy  mud i^U 
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Measurements  of  Pagurus  (UetUiens. 


I    52 

!"  & 
5 


2845 


2866 
2854 


3216 


flam. 

23 

20 

20 

22.5 

20 

17 

18 

13 

18.5 

20 

16.5 

18 

14 

15.5 

13 

13 

12 

10.5 

12 

10 

10 


3 


54 
47 

35 

46 

41.5 

32 

32 

23 

39 

40 

30 

29 

25 

31 

23.5 

24.5 

22 

19 

20.5 

17.5 

16 


mm. 

21 

22.5 

16.5 

22 

20 

14.5 

14.5 

10.5 

18.5 

19 

13 

12.5 

10.5 

14 

11 

11.5 

10 

9 
10 

8 

8 


6' 


24 

22.5 

19 

23 

22 

17 

17 

12 

21 

20.5 

16.5 

17 

14.5 

16.5 

18 

12 

11.5 

10 

11 

9.5 

9 


s 


I 


OS 


2 

5 


m 


mm. 

mm. 

as 

20 

29.5 

17.5 

25 

15 

30 

17.5 

27.5 

16 

22 

12.5 

22 

12 

16 

9.5 

24.5 

14 

26 

15.5 

20.5 

11.5 

21 

11.5 

17.5 

9.5 

21 

11.5 

16 

9.5 

17 

10 

15 

9 

13 

7.5 

14.5 

8 

12.5 

7 

12 

7 

. 

mm. 

15.5 

13.5 

13 

16.5 

13.5 

11.5 

11.5 

9 

13.5 
14.5 
11.5 
12 
10 
11 

9 

9 

8 


8 
6 
6.5 


42 

40 

33 

35 

33 

27.5 

28.5 

20 

30 

31 

27 

25.5 

21 

27.5 

21 

22 

21 

19 

20 

17.5 

16 


Male. 

Do. 
Female. 
Male. 

Do. 

Do. 
Female. 
Male. 

Do. 

Do. 

Do. 
Female. 

Do. 
Male. 
Female. 
Male. 

Do. 
Female. 
Male. 

Do. 
Female. 


Summary  of  tables  of  measurements. 


I\igurus  fpemlinrdus. 
Paffurus  acadianus . 
Pagurus  alaskensis. . 
Pagurus  aleuiicus  . . 


12.3 
14 
15 
16 


•^        I  ^^ 


05 

X3 


B 


is 


Vz 

.2© 

Us 


•eg 

ft 


mm. 

1 
mm.     1 

mm. 

14.7 

9  1 

6.7 

16 

10] 

8 

21.5 

13  1 

11 

20.7 

12 

11 

ill* 


mm. 
19 

20.5 
25.5 
26.5 


PAGURUS  OCHOTENSIS  Brandt. 

Pagurus  {Eupagurus)  bemhardus  var.   C,  spinirnana;  or  sp.  ochotensis  Brandt, 

Middendorff' 8  Sibir.  Reiae,  ZooL,  1851,  p.  108. 
Bemhardus  armaius  Dana,  U.  S.  Expl.  Exped.  Crust.,  I,  1852,  p.  442,  pi.  xxvii, 

fig.  2. 
-    Eupagurus  armaius  Stimpson,  Boston  Jour.  Nat.  Hist.,  VI,  1857,  p.  484. — Bate, 

Nat  in  Brit.  Columbia,  II,  1866,  p.  287. 
Pagurus  ochotensis  Holmes,  Occasional  papers,  Call.  Acd.  Sci.,  YII,  1900,  p.  137. 

The  front  is  tridentate,  the  teeth  of  nearly  equal  prominence;  the 
eyestalks  are  moderately  large;  the  eye  scales  pointed,  the  subter- 
minal  spine  showing  from  above.  The  antennal  acicula  is  very  large, 
flat,  its  inner  edge  hairy  and  very  uneven,  but  not  spiny  as  in  aleutiem 
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and  alasJcenms^  the  inner  surface  highly  iridescent.    The  outer  angle  of 
the  basal  article  is  very  much  produced,  and  the  inner  edge  is  spiny. 

Chelipeds  not  long,  the  merus  extending  but  very  little  beyond  the 
eyes.     Where  the  preceding  species  of  the  l}ernhardus  tyf)e  are  granu- 


PaGURUB  OCHOTBNST8. 

lar  or  with  spiny  granules,  this  species  is  thickly  set  with  slender 
spines.  The  hands  are  hairy,  the  hairs  not  reaching  to  the  end  of  the 
spines. 

The  color  of  alcoholic  specimens  is  a  stitiw  yellow.  Slender  streaks 
of  red  run  longitudinally  on  the  carpal,  propodal,  and  dactyl  joints  of 
the  ambulatory  legs.  The  merus  joints  have  two  transverse  streaks  of 
the  same  color. 

RECORD  OF  SPE(1MP:NS  EXAMINED. 

From  Vancouver  Island  to  San  Diepj,  California,  20  to  62  fathoms;  U.  8.  Fish  Com- 
mission steamer  Albatross,  1888  and  1890. 


station. 


Cat.  No. 


<'at.  No. 


2879 

1(V>12 

8111 

2880 

l().^i;j 

3146 

2881 

1H514   1 

.3150 

2934 

16515 

3154 

16516 
16517 
l(i518 
16519 
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Alaska;  W.H.Dall: 

?  Port  Levasheff,  70  to  80  fathoms,  mud,  stones  (16778). 
Sitka,  10  to  25  fathoms  (14951). 
Menzies  Bay,  Discovery  Passage,  British  CJolumbia,  6  fathoms,  soft  l)ottom;  Lieut. 

Commander  H.  E.  Nichols,  U.  S.  N.  (5929). 
Victoria,  British  Columbia,  10  fathoms;  Dr.  C.  F.  Newcombe  (15801). 
Straits  of  Fuca  (3397). 

PAGURUS  PATAGONIENSIS  (Benedict). 

EnjKigurus  jxttagcnierms  Benedict,  Proc.  U.  S.  National  Museum,  XV,  1892,  p.  3. 

The  anterior  portion  of  the  carapace  is  a  little  broader  than  long. 
The  front  has  three  rounded  lobes  equally  produced.     The  lateral  lobes 


PaOUBUB  PATAOONIENBI8. 

are  aimed  with  a  single  small,  sharp  spine,  which  points  directly  for- 
ward. The  length  of  the  eyestalks  laid  oif  on  the  front  equals  the 
distance  from  the  angle  of  the  front  to  the  middle  of  the  eyestalk  on 
the  opposite  side;  they  are  stout,  constricted  in  the  middle,  and  dilated 
and  flattened  at  the  cornea.  The  eye  scales  are  much  as  in  P.  alasken- 
fds;  the  subterminal  spine  is  black  tipped  and  shows  from  above;  the 
acicles  reach  the  base  of  the  flagella.  In  fonii  they  are  very  closely 
like  that  of  hemhardm^  and  not  so  much  flattened  as  in  the  related 
Alaskan  species. 
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The  chelipeds  are  a  little  .shorter  than  the  ambulatory  legs  of  their 
respective  sides.  The  carpus  of  the  large  cheliped  is  shaped  like  that 
of  /*  hernhardm,  but  it  is  evenly  set  with  short,  sharp  spines  with 
black,  horny  tips.  The  spines  of  the  upptM-  surfai*e  of  the  hand  are 
like  those  of  the  corpus,  and  are  arranged  in  seven  more  or  less  distinct 
rows.  The  hand  is  more  than  twice  as  long  as  broad;  the  outer  mar- 
gin is  arcuate;  the  inner  margin  is  nearly  straight.  The  prehensile 
edges  of  the  fingers  are  armed  with  large  turbicles,  and  are  homy  n^ir 
the  tips. 

The  merus  joints  of  both  chelipeds  are  very  smooth  on  their  large 
surfaces,  but  Iwrdered  with  spines  below. 

The  left  cheliped  reaches  to  the  base  of  the  dactyl  of  the  large  hand. 
It  is  similar  in  shape  and  armature,  with  the  exception  of  the  prehen- 
sile edges  of  the  fingers,  which  are  much  more  horny.  The  carpus  has 
an  evenly  convex  outer  and  upper  surface  armed  with  spines. 

The  dactyls  of  the  ambulatory  legs  are  cur\'ed  and  bent,  as  in  ht^m- 
hardm  and  allied  species,  but  are  not  compressed. 

Length  of  the  larger  specimen  105  mm. :  length  of  right  cheliped 
%S  mm. ;  length  of  right  ambulatory  legs  85  mm. 

RECX)RD  OF  SPECIMENS  EXAMINED. 

East  coast  of  Patagonia,  4:^  fathoniH,  station  276S;  V.  S.  Fish  Commission  Bteamer 
Albatross,  1888  (16772),  two  specimens. 

PAGURUS  BARBIGBR  (A.  MUne-Edwards). 

Bemhardnn  harbiger  A.  Milne-Edwariw,  Crustacea,  Mission  Scientifique  du  Oip 
Horn,  Paris,  1891,  p.  F28,  pi.  in,  fig.  1  a-e. 

The  description  of  P,  putagonieri^!^  was  published  before  the  U.  S. 
National  Museum  received  a  copy  of  the  above  work,  or  a  comparison 
would  have  been  made  and  the  differences  in  part  given. 

As  the  figures  of  I\  harhig^'r  were  drawn  by  A.  Milne-Eklwards  and 
agree  very  well  with  his  descriptions,  they  must,  in  the  absence  of  the 
type  specimens,  be  assumed  to  lie  correct. 

The  main  points  of  difference  are  as  follows: 

The  front  of  I\  harUger  is  slightly  three  lobed,  with  the  middle  a 
little  in  advance  of  the  lateral  lobes.  The  length  of  the  eyestalk  laid 
off  on  the  front  equals  it  in  length.  The  carpus  of  the  right  hand  is 
nearly  rectangular.  The  outline  of  the  left  hand  is  evenlv  arcuate 
on  both  sides.  The  figure  of  the  second  foot  shows  a  broad  dactyle,  a 
very  broad  propodus  arcuate  beneath,  the  carpus  is  also  broad,  and 
both  it  and  the  propodus  are  armed  with  teeth  or  spines  markedly 
different  from  those  on  the  chelipeds.  Notwithstanding  these  differ- 
ences, it  is  not  impossible  that  the  species  may  prove  to  be  identical, 
as  the  type  and  only  specimen  of  1\  harbt^er  is  veiy  much  smaller  than 
either  specimen  in  this  museum.  The  length  of  the  riffht  cheliDed  is 
given  as  23  mm.  *^ 
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ON  A   NEW    SPECIES  OF  SPINY-TAILED  IGUANA  FROM 
UTILLA  ISLAND,  HONDURAS. 


By  Leonhard  Stejnegek, 

Curator  J  Division  of  ReptHes  and  Batrachians. 


Some  time  ago  Dr.  J.  E.  Jarnigan,  United  States  consul  at  the 
port  of  Utilla,  sent  to  the  National  Zoological  Park,  in  Washington, 
several  specimens  of  an  undescribed  species  of  spiny-tailed  Iguana. 
Two  of  these  died  recently,  and  the  adult  serves  as  the  type  of  the 
following  description. 

Utilla  is  a  small  island,  only  7  miles  long,  situated  off  the  coast  of 
Honduras,  in  the  Caribbean  Sea.  It  is  located  within  the  100-fathom 
line  surrounding  the  mainland. 

I  take  great  pleasure  in  dedicating  this  new  species  to  Dr.  Frank 
Baker,  the  distinguished  superintendent  of  the  National  Zoological 
Park,  it  being,  so  far  as  I  know,  the  first  new  species  described  from 
specimens  having  lived  in  the  park. 

CTBNOSAURA  BAKERI,  new  species. 

Diagnosis. — A  rather  large  dewlap  hanging  from  the  posterior  part 
of  the  throat;  caudal  whorls  of  spines  separated  by  one  and  two  rows 
of  scales;  spines  of  median  caudal  crest  subequal,  much  larger  than 
the  other  caudal  spines;  upper  side  of  tibia  with  somewhat  enlarged 
keeled  scales;  dorsal  crest  high,  composed  of  about  40  spines,  not 
continuous  with  caudal  crest. 

Type.—^o.  26317,  U.S.N.M. 

Habitat. — Utilla  Island,  Honduras. 

Retnarks. — The  present  species,  in  possessing  a  well-developed  pend- 
ant dewlap,  shows  a  close  relationship  to  ( 'tenosaiira  paUaris^  described 
by  uie  a  few  years  ago,  from  Gualan,  in  Guatemala,^  and  because  of 
this  striking  peculiarity  needs  no  comparison  with  any  other  species 
of  the  genus.     From  C.  palearvi  it  differs  chiefly  in  the  less  marked 

iProt'.  U.  S.  Nat.  Mus.,  XXI,  1899,  p.  881. 
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differentiation  of  tiie  enlarged  upper  tibial  .scales  and  in  the  i^cutelk- 
tion  of  the  tail.  In  C\  hakeri  only  the  fourth  to  eighth  c^audal  whorls 
are  composed  of  two  scale  rings,  the  others  of  three,  viz,  the  posterior 
spinous  one  and  two  smaller  basal  rings,  while  in  C\  paleari^f  there  is 
only  one  very  small  basal  ring  throughout.  In  the  latter  the  median 
spine  of  this  basal  ring  is  also  correspondingly  small,  so  that  the  median 
caudal  crest  consists  of  alternate  large  and  small  spines,  while  in  C, 
hakeri  the  spines  of  the  crest  are  equal  or  nearly*  so.  Moreover,  in 
this  species  the  lateral  spines  are  much  less  developed,  being,  in  fact, 
smaller  than  the  median  series,  while  the  opposite  is  true  of  L\  palearU. 
There  are  many  more  structural  difference's,  notably  the  smaller  size 
of  the  head  scales  of  C,  hakeri^  but  the  characters  pointed  out  above 
are  sufficient  to  separate  the  two  species.  The  coloration  is  also  some- 
what different,  inasmuch  as  the  lateral  black  bands,  though  in  the 
specimens  of  C.  hakeri  before  me  rather  obscure,  nevertheless  involve 
the  dorsal  crest,  the  spines  of  which  at  the  crossing  of  the  band  are 
jet  l)la(5k,  while  in  CI  palexiyiM  the  crest  appears  to  be  uniform  pale. 

The  dewlap  of  ( 1  hakeri  is  not  quite  as  large  as  in  (\  palearls.  The 
former  species,  therefore,  in  this,  as  \\\  the  scmtellation  of  the  tail,  fills 
somewhat  the  gap  between  (■,  jMileari^  and  the  other  species  of  the 
genus,  thus  demonstrating  the  wisdom  of  not  creating  a  new  generic 
term  based  upon  that  cljaracter. 
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A  NEW  SYSTEMATIC  NAME  FOR  THE  YELLOW  BOA  OF 

JAMAICA. 


By  Leonhard  Stejnkger, 

Chiraior,  T>mmmi  of  Reptiles  and  RatrarhinvA. 


The  yellow  boa  found  in  Jamaica  isgenemlly  known  as  Ohil^mtknis 
luornatuii^  or  Kjyi^rrates  inornatu8.  The  specitic  name,  however,  was 
given  by  the  elder  Reinhardt  to  the  boa  inhabiting  Porto  Rico,  and  as 
a  direct  comparison  between  a  number  of  specimens  from  both  islands 
has  convinced  me  that  they  are  specifically  distinct,  I  am  constrained 
to  give  the  Jamaican  boa  a  new  name. 

EPICRATES  SUBPLAVUS,  new  species. 

Didgno^lM, — Scales  39-45  around  the  body;  ventrals  274-286;  no 
labial  pits;  a  single  frontal  between  supraoculai-s,  which  are  nearly  as 
large  as  frontal;  prefrontals  broadly  in  contact  with  preocular;  color 
pale  yellowish,  with  numerous  blackish  dorsal  and  lateral  cross  bare 
in  zigzag,  anteriorly  quite  broken  and  obscure,  posteriorly  strongly 
marked  and  extended  so  as  to  make  the  ground  color  appear  blackish. 

Type.—^o.  14507,  U.S.N.M. 

Habitat.  — *Jamaica. 

In  the  exclusion  of  the  preocular  from  contact  with  the  prefrontals 
by  one  or  more  smaller  shields  the  Porto  Rican  boa  differs  constantly 
from  the  Jamaican  species.  The  coloration  is  also  quite  different,  and 
there  are  numerous  other  characters  in  the  scutellation  the  constancy 
of  which  can  only  be  demonstrated  by  a  larger  material  than  I  have 
access  to  at  present.  The  division  of  the  nasal  does  not  offer  a  good 
ehai-acter,  though  in  the  Porto  Rican  form  it  appears  to  be  oftener 
undivided  than  in  Jamaican  specimens,  but  the  size  and  arrangement 
of  the  parietals  seem  to  be  fairly  diagnostic,  since  in  all  the  specimens 
and  accurate  figures  of  Jamaican  specimens  examined  by  me  there  are 
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two  pairs  of  regular  parietaLs  of  suboqual  size,  the  one  iiiiniediately 
behind  the  supraocidar  frequently  being  even  larger  than  the  median 
pari*,  while  in  the  true  E,  hif^matu*^  from  Porto  Rico  the  median  pair, 
if  not  entirely  split  up  into  small  shields,  is  much  larger  than  the 
one  on  each  side  behind  the  supraoculars. 

There  is  also  a  slight,  though  apparently  constant,  difference  in  the 
number  of  ventrals,  since  in  eight  Jamaican  specimens  of  E,  miJrflnrux 
I  count,  or  find  recorded,  274  to  2SH  ventrals,  while  the  corresponding 
figures  in  eleven  Porto  Rican  E,  Inonmtm  are  261  to  271. 
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DIAGNOSIS  OF  A  NEW  SPECIES  OF  IGUANOID   LIZARD 
FROM  GREEN  CAY,  BAHAMA  ISLANDS. 


By  Leonhabd  Stejneger, 

Curator^  Division  of  Reptiles  and  Batrachiam. 


Three  species  of  Lewcephaliis  have  thus  far  been  recorded  from  the 
Bahamas,  viz:  Z.  Hchrelhersii^  Ifpxogrammm^  and  amnatu^.  The  first 
two  belong  to  a  group  of  the  genus  diflferent  from  the  one  which 
includes  the  species  here  described.  Whether  the  Z.  carincUus 
credited  to  the  Bahamas  is  identical  with  the  Cuban  species  or 
whether  it  agrees  better  with  our  new  form  I  am  unable  to  say,  for 
lack  of  authentic  material.  A  few  specimens  in  the  National  Museum 
(No.  4846),  collected  by  Dr.  Bryant  in  the  Bahamas,  seem  to  be  true 
Z.  carinaiMS^  however. 

LEIOCEPHALUS  VIRBSCENS,  new  species. 

THagnfms. — ^Ventral  scales  smooth;  outer  parietals  twice  as  large  as 
inner;  head  shields  nearly  smooth;  three  pairs  of  prefrontals;  fifth 
toe,  without  claw,  not  more  than  half  the  length  of  head  from  tip  of 
snout  to  posterior  edge  of  parietals, 

Type.—iio.  26768,  U.S.N.M. 

Habitat. — Green  Cay,  Bahamas. 

This  new  Leiocephxilm^  which  was  collected  April  12,  1886,  by  the 
parties  of  the  United  States  Fish  Commission  steamer  Albatross^ 
visiting  Green  Cay,  belongs  to  the  group  of  species  typified  by  the 
Cuban  Z.  carmatim.  It  differs  materially  from  that  species,  however, 
in  the  shortness  of  its  fifth  toe,  which  is  shorter  than,  or  at  most 
equals,  half  the  length  of  the  shielded  part  of  the  head,  measured  from 
the  tip  of  the  snout  to  the  posterior  border  of  the  parietals.  All 
the  scales  of  the  body  are,  moreover,  larger  and  much  more  pointed. 
The  caudal  crest  is  particularly  high  and  well  developed.  The  colora- 
tion also  seems  to  differ  somewhat  as,  in  addition  to  the  dusky  dorsal 
cross  bars,  there  is  a  light  dorso-lateral  line  from  the  supraoculars  to 
the  base  of  the  tail,  and  a  similar  but  broader  one  from  the  temples 
to  the  groin,  with  a  broad  dusk}'^  band  between  them. 

Twelve  additional  specimens  testify  to  the  constancy  of  the  characters 
displayed  by  the  type. 
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ON  THE  WHEATEARS  (SAXICOLA)  OCCrRRING  IN  NORTH 

AMERICA. 


By  Leonhard  Stejneger, 

Curator,  THvisian  of  lieptika  and  Batrachiam. 


Among  the  Passerine  birds  there  is  scarcely  a  genus  more  character- 
istic of  the  Old  World  than  Saxieola^  fonning,  as  it  does,  a  very 
compact  and  well-circumscribed  group  of  about  forty  species  inhabiting 
Africa,  Asia,  and  Europe.  None  of  its  near  relatives,  such  as  Pratln- 
cola^  RxvtieiUa^  Cyanecula^  Lxtscinia^  etc.,  inhabit  any  part  of  the  New 
World.  The  Wheatears  and  their  allies  are  consequently  quite  foreign 
to  the  Nearctic  fauna. 

The  occurrence  of  the  common  European  Wheatear  {Saxicola 
ceiianthe)  in  North  America,  at  first  thought  to  l)e  only  occasional  or 
accidental,  but  since  ascertained  to  be  that  of  a  regular  breeder,  has 
therefore  always  excited  interest  from  a  zoo-geographical  standpoint, 
especially  as  it  was  found  that,  although  a  typical  migratory  bird  and 
breeding  both  at  the  northeastern  and  the  northwestern  extremity  of 
our  continent,  it  appeared  as  a  regular  migrant  nowhere  in  North 
America,  the  few  isolated  specimens  recorded  from  Maine,  Long  Island, 
and  even  Bermuda  being  easily  recognized  as  stragglers. 

Once  it  was  understood  that  the  Wheatear  was  not  a  mere  casual 
visitor,  but  a  legitimate  native  of  our  continent,  ornithologists  natu- 
rally were  on  the  lookout  for  diflferential  characters  by  which  to  separate 
the  American  birds  specifically;  and  Cassin,  who  was  apparently  the 
first  to  handle  a  specimen  from  eastern  North  America,  clearly  pointed 
out  its  distinctions  and  figured  the  specimen.  Not  unnaturally,  at 
that  time  (1854)  he  concluded  that  his  Nova  Sootia  ^  specimen  and  the 
one  from  northwestern  America,  which  Vigors  many  years  previously 
had  named  Scixicola  (Bnaiithmdes^  were  identical,  both  being  from 
America,  and  he  accordingly  gave  his  bird  this  name,  notwithstanding 

'According  to  Brewer,  in  the  History  of  North  American  Birds,  I,  p.  60,  this 
specimen  came  in  reality  from  Coal  Harbor,  Labrador.  The  gentleman  who  collected 
it  was  from  Nova  Scotia. 


Proceedings  U.  S.  National  Museum,  Vol.  XXIII— No.  1220. 

Digitized  by  VjOOQ IC 


474  PHOCEEDINGS  OF  Tiff!  NATIONAL  MUSEUyf. 


the  fact  that  his  own  bird  was  characterized  >)y  its  great  size,  while 
Vigoi-s's  ineaHurements  .showed  a  very  Hiuall  specimen. 

This  large  race  was  clearly  understood  by  Profe88or  Baird  when,  in 
1864,  he  wrote  his  admirable  Review  of  American  Birds,  but  though 
he  speaks  of  these  large  specimens  as  having ''  reached  North  America 
by  the  Greenland  route,"  it  almost  seems  as  if  he  regarded  the  few 
obtained  in  Labrador  and  Canada  as  winter  migmnts  returning  regu- 
larly to  Greenland  to  breed,  though  he  indicates  the  possibility  that 
they  might  ''  nest  in  Newfoundland  and  Labrador." 

Shortly  after,  Mr.  W.  H.  Dall  discovered  the  species  breeding  in 
Alaska,  but  these  birds  failed  to  bear  out  the  characters  of  the  alleged 
American  race,  which  then  fell  into  innocuous  desuetude,  so  far  as 
American  ornithologists  were  concerned.  The  last  one  to  examine 
into  the  matter  was  Mr.  W.  E.  Nelson,  who  says^  that: 

The  specimene  secured  by  Mr.  Dall  were  transmitted  to  Mr.  Tristram  to  be  com- 
pared with  European  specimens,  with  the  result  of  determining  that  birds  secured 
in  Lapland  at  the  same  season  were  identical  with  the  Alaskan  examples.  I  have 
made  a  hasty  comparison  of  my  skins  with  those  in  the  National  Museum  from 
Greenland  and  several  Old  World  localities,  and  find  no  differences  other  than 
individual. 

The  fact  that  large  and  small  specimens  were  found  both  in  Europe 
and  in  America  seemed  to  close  the  incident  forever.  It  appeared 
settled  that  Sa,r!coki  a^nanthe  was  a  homogeneous  species,  and  conse- 
quently there  was  at  that  time  no  real  objection  to  the  conclusion  that 
the  Alaskan  birds  possibly  returned  to  their  winter  quarters  in  Africa 
by  way  of  Greenland.  No  attention  was  then  paid  to  the  suggestion 
made  by  me  in  my  Results  of  Ornithological  Explorations  in  the 
Commander  Islands  and  in  Kamchatka  (1885)  (pp.  349-351),  that  the 
Saxicola  oiJianthe  breeding  in  the  Tchuktchi  Peninsula  and  Alaska 
migrate  southwestward  along  the  Stanovoi  Mountains  to  Udski,  and 
thence  farther  through  the  interior  of  Asia.  I  did  not  elaborate  the 
route  of  the  SaxicoUi  then,  partly  because  the  material  at  hand  was  as 
yet  insufficient,  partly  because  it  was  not  one  of  the  species  collected 
by  me  in  Kamchatka. 

The  existence  in  Europe  of  a  large  form  had  long  been  suspected. 
Thus  Degland  as  early  as  1849*  noted  the  existence  of  the  large  race, 
as  follows: 

I  have  obtained  at  Dunkerque,  in  the  month  of  May,  specimens  which  are  much 
lai^ger  than  those  which  breed  on  our  plains  [Lille],  and  which  differ,  moreover,  in 
their  coloration.  Their  tarsus  is  longer,  while  their  body  nearly  equals  that  of  Saxi- 
cola  leuciira;  the  upper  surface  is  less  gray,  tinged  with  reddish;  the  underside  of  a 
beautiful  rufous,  especially  on  the  breast,  neck,  and  sides,  and  the  wing  feathers  are 
of  a  less  deep  black. 


^  Report  on  Natural  History  Collections  made  in  Alaska,  1887,  p.  221. 
*Omith.  Europ.,  I,  p.  484. 
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It  seems  that  Gould  in  his  "Birds  of  Great  Britain"  also  noted  this 
difference,  but  it  was  not  till  1879  that  Lord  Clifton  in  more  express 
terms  called  attention  to  the  two  races,  without  naming  them,  how- 
ever. His  remarks  ^  are  so  much  to  the  point  that  I  take  pleasure  in 
quoting  them  in  full: 

The  only  authorities  that  I  have  been  able  to  discover  on  the  subject  are  Gould 
and  Schl^el,*  other  authors  having  failed  to  recognize  any  variation  in  the  individ- 
uals of  Saxxcola  (enanthe  as  generally  recognized.  Of  these  two  authors  Gould  is  the 
only  one  who  gives  e2cact  measurements  of  the  lai^  race.  I  therefore  quote  the 
following  from  his  "Birds  of  Great  Britain: " 


^•-^'>,]„8pj«d 

Wing. 

Laree  race 

Inrhe*.       Inches. 

Jnchett. 
4 

Small  race 

"*     1                       *^4 

Without  giving  his  other  measurements  these  will  be  enough  to  show  the  propor- 
tions of  the  two  forms.  As  regards  the  difference  in  colouring,  that  is  easily  stated. 
Both  races  assume  in.  spring  a  grey  back,  a  white  forehead  and  eye  streak,  and  a 
darker  wing ;  but  while  the  smaller  race  changes  from  a  reddish  buff  on  the  lower 
surface  to  pale  yellow  buff  on  the  throat  and  breast,  and  whitish  on  the  abdomen, 
the  larger  race  retains  the  deep  reddish  buff  on  the  throat  and  breast,  and  if  there  is 
any  difference  between  the  autumn  and  spring  colouring  of  these  parts  it  is  that  there 
Is  a  richer  glow  of  red  about  them  in  spring  than  in  autumn. 

It  is  clear,  therefore,  that,  independently  of  size,  the  rich  reddish  throat  of  the  larger 
bird  distinguishes  it  at  once  from  the  paler  bird. 

It  remains  to  say  what  little  I  know  of  the  separate  range  and  migration  of  this 
larger  race.  It  is  soon  told.  I  know  nothing  of  the  bird's  occurrence  west  of  Sussex; 
but  it  certainly  appears  every  May  on  the  shores  of  Sussex  and  Kent,  and  also  on  the 
opposite  shores  of  the  continent  (see  SchlegeVs  *  *  Birds  of  Europe '  *) .  Schl^el  ^  says  it 
appears  "in  the  month  of  May."  Gould  obtained  two  specimens  from  Dungeness 
on  May  9.  My  brother,  Mr.  Ivo  Bligh,  shot  one  in  Cobham  Park,  near  Gravesend, 
on  May  1.  This  last  specimen  agrees  exactly  in  size  and  color  with  Gould's  life-size 
figure,  and  also  with  specimens  at  Swaysland's,  the  Brighton  bird  preserver. 

On  the  whole,  therefore,  I  am  unable  to  see  why  such  a  distinctly  lai^e  race,  that 
retains  a  red  breast  in  summer  and  arrives  on  our  southeast  coast  in  May  instead  of 
March,  should  not  be  as  worthy  of  recognition  a*  the  large  brightly  coloured  bullfinch 
of  eastern  Europe. 

Unfortunately,  as  has  already  been  remarked,  Lord  Clifton  omitted 
to  name  the  bird  so  well  characterized  by  him,  the  inevitable  result 
being  that  his  successors  simply  ignored  the  existense  of  this  large 
bird,  or  only  gave  it  a  passing  notice,  as  Seebohm*and  Saunders/ 

'  Ibis,  1879,  pp.  256-267. 

'  A  mistake  for  Degland,  as  I  believe.  —  L.  S. 

'As  already  stated,  I  believe  this  to  be  a  confusion  with  Degland's  Omithologie 
EoTop^enne.  Schlegel,  to  my  knowledge,  has  published  no  Birds  of  Europe,  nor 
does  he  say  anything  of  a  large  race  of  Wheatear  in  his  Revue  (1844)  or  his  Vogels 
van  Nederland  (I860).— L.  S. 

^Hist.  Brit.  Birds  and  Eggs,  I,  1883,  p.  303. 

5111.  Man.  Brit.  Birds,  1889,  p.  20. 
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Had  tho  bird  been  iiainod,  no  doubt  therc^  would  have  l>een  a  more 
eager  controversy  and  wv,  should  sooner  have  had  the  ncccsj«ir\' 
mtiterial  and  records  to  solve  the  question. 

Lately,  however,  the  subject  has  received  new  impetus  by  the 
observation  of  Mr.  Knud  Andersen  on  the  two  races  in  the  Fa?r 
Islands*  and  those  of  Mr.  Herluf  Winge  on  the  large  race  in  Green- 
land.^ Professor  CoUett's  detailed  measurements  of  lai-g-e  series  of 
the  typical  bird  have  also  been  very  useful  in  this  (connection. 

Finally,  the  United  States  National  Museum  has  of  late  years 
acquired  a  fairly  good  series  of  both  forms,  for  the  use  of  which  and 
other  help  1  wish  to  express  my  grateful  acknowledgment  to  Mr. 
Robeit  Ridgway,  the  curator,  and  Dr.  C.  W.  Richmond,  the  assistant 
curator. 

SAXICOLA  GBNANTHE  LBUCORHOA   (QmeUn). 

Diagtwfff^, — Larger  than  Saxicola  (Bnanthe^  the  length  of  wing 
varying  between  100  and  108  millimeters;  color  similar,  but  the  rufous 
tints  more  bright  on  the  average. 

IFabitaf, — Breeding  in  Greenland  and  opposite  portions  of  North 
America,  jis  well  jis  on  Iceland,  migrating  regularly  via  the  Fier 
Islands,  Shetlands,  Great  Britain,  and  France,  probably  to  western 
Africa,  and  straggling  south  to  the  northern  United  States  and 
Bermudas. 

Bemaryn, — The  accompanying  diagram  (p.  481)  and  tables  clearly 
sustain  the  claims  of  this  form  to  subspecific  distinction.  Add  to  these 
data  those  furnished  by  Mr.  H.  Winge,  viz,  60  Danish  birds  with  wings 
measuring  from  91  to  99  mm.  and  18  Greenland  birds  from  100  to  106 
mm. ,  and  it  will  be  seen  that  out  of  a  total  of  122  typical  Saxicola  oenxinihe 
only  5  have  the  wing  100  or  101  mm.,  while  of  45  Saxhola  leucorhoa 
none  measure  less  than  100  mm.  In  other  words,  only  4  p)er  cent  of 
the  small  race  exceed  99  mm.,  while  none  of  the  larger  are  below  100. 
In  the  whole  series  of  1B5  birds,  consequently,  only  3  per  cent  of  the 
specimens  are  intermediate.  This  is  shown  graphically  in  the  dia- 
gram, which  is  based  only  upon  the  data  specified  below,  as  Mr.  Winge 
has  not  given  any  detailed  list  of  his  specimens.  The  precentage  of 
intergradation  is  therefore  greater  than  it  would  have  been  could  all 
the  165  specimens  been  tabulated.  It  will  be  seen  that  the  average 
length  of  wing  in  typical  Srtxlcola  ivnmithf  is  94.5  mm.  and  of  S. 
hucorfvoa  104  nnu. 

It  will  be  noticed  that  the  list  does  not  include  a  couple  of  measure- 
ments of  female  Wheatears  from  W(»st  Greenland  recorded  by  Dr. 
O.  Finsch^  as  having  the  wings  from  3  inches  61  lines  to  3  inches  8  lines 

'  Vid.  M(Hl(lel.  Naturhist.  Foivn.  Copenh.  1898,  p.  301. 

H\Tiin\\,  Fiijjle,  1898,  p.  284. 

«Abh.  Ver.  Naturw.  Breineu,  V,  1877,  p.  362. 
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(pied  du  Roi),  ])ut  the  reason  why  I  have  ventured  to  ignore  them  in 
the  face  of  the  aF)ove  series  of  45  birds  is  that  Dr.  Finsch  himself  says 
that  the  wing  feathei-s  of  some  of  the  specimens  were  very  worn.* 

A  look  at  the  table  of  measurement  also  shows  that  the  Alaskan 
specimens  belong  to  the  smaller,  typical  bird.  We  have,  consequently, 
in  America  both  forms,  Saxicola  ommithe  in  Alaska  and  Saxlcola 
leiicorhoa  in  Greenland  and  adjacent  parts  of  northeastern  North 
America.  As  all  the  birds  found  in  the  latter  part  of  the  continent 
belong  to  the  large  race,  it  is  settled  beyond  the  shadow  of  a  doubt  that 
the  Wheatears  which  breed  in  Alaska  do  not  migrate  by  way  of  Green- 
land or  Labrador,  but  that  they  retrace  their  steps  into  the  Tchuktchi 
Peninsula  and  farther  south  into  Asia,  as  indicated  by  me  fifteen 
years  ago. 

The  Wheatear,  the  most  widely  distributed  species  of  the  genus 
Saadcda^  thus  extends  its  range  across  the  entire  palsBarctic  continent 
from  the  Atlantic  to  the  Pacific  Ocean.  At  both  extremities  of  its 
home  continent,  however,  it  has  expanded  its  range  into  the  New 
World,  and  no  one  who  follows  on  the  map  the  route  of  the  retreating 
winter  migrants  can  for  a  moment  be  in  doubt  that  these  routes  really 
represent  the  way  by  which  the  species  originally  invaded  America. 
It  would  be  difficult  to  find  a  more  beautiful  example  to  illusti-ate  that 
now  well-known  law  which  was  first  formulated  by  Prof.  Johan  Axel 
Palm^n,  of  Helsingf ors.  Moreover,  no  better  example  could  be  found 
for  demonsti*ating  the  necessity  of  minute  discrimination  in  ascertain- 
ing the  characters  by  which  these  "migration  route  races,"  as  Palm^n 
calls  them,  are  characterized. 

It  seems  that  one  more  lesson  can  fairly  be  drawn  from  the  differ- 
entiation of  the  Greenland  race,  viz,  that  the  Greenland-Icelaud-Eng- 
land  route  must  be  considerably  older  than  the  Alaska-Tchuktchi- 
Udski  route,  since  it  has  resulted  in  the  establishment  of  a  separable 
race.  A  consideration  of  the  further  fact  that  no  regular  migi-ation 
route  could  have  been  effected  between  Greenland,  Iceland,  and  Great 
Britain  during  the  present  distribution  o^  land  and  water  in  that  part 
of  the  world  also  leads  us  back  to  a  period  when  the  stretches  of  ocean 
now  separating  those  islands  were  more  or  less  bridged  over  by  land. 
For  such  a  condition  of  affairs  we  shall  have  to  look  toward  the  begin- 
ning of  the  glacial  period.  At  that  time  it  must,  therefore,  be  assumed 
that  the  Wheatear  extended  its  range  into  Greenland.  The  advent  of 
the  typical  form  into  Alaska,  on  the  other  hand,  is  probably  one  of 
very  recent  time,  an  assumption  corroborated  by  the  somewhat  lui cer- 
tain and  erratic  distribution  of  the  species  in  that  northwestern  corner 
of  our  continent. 


***  Nainentlich  sind  die  Spitzen  und  Au4«ensauiiie  der  Schwiugeii  uiid  Schwanzfedern 
t;ehr  abgenutzt." 
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A  few  remarks  regarding  the  name  here  empWed  for  the  large  race 
may  not  be  out  of  place. 

Gmelin's  Motucitfahmcc/rhoa  was  based  upon  a  specimen  from  Senegal^ 
described  by  Buffon^  and  figured  in  the  Planches  Enlumin^es.'  So 
far  as  the  diagnosis  goes^  it  fits  our  bird  exactly,  and  all  reasonable 
doubt  is  dispelled  by  the  dimensions  of  a  Senegal  specimen  in  the 
Paris  Museum,  possibly  the  type  itself,  measured  by  Hartlaub  **  iwho 
gives  105  mm.  (3  inches  101  lines,  pied  du  roi)  as  the  length  of  the 
wing.  It  should  be  noted  that  Haillaub  also  records  the  typical 
Sdxicola  omanthe  from  Senegal  (specimen  in  the  Ley  den  Museum,  lining 
95  mm.,  3i  inches,  pied  du  Roi).  Hartlaub,  however,  seems  to  regard 
the  larger  bird  as  a  peculiar  west  African  species  and  not  as  a  large 
migratory  race  of  the  common  species.  The  possibility  of  this  view 
being  correct  is  the  only  consideration  which  prevents  us  from  posi- 
tively asserting  that  the  large  race  which  breeds  in  Greenland  passes 
the  winter  in  Senegal. 

Bechstein's  MbtaciUa  omcmthe  major  ^  refers  probably  only  to  large 
individuals  of  the  common  form. 

For  the  sake  of  convenience  I  append  lists  of  the  more  noteworthy 
references  to  both  forms. 

SAXICOLA  CBNANTHE  (Linnaeus). 

1758.  Motacilla  (manihe  Linn-sus,  Syst.  Xat.,  10th  ed.,  I,  p.  186  (Europe);  12th  e(L,  1, 
1766,  p.  SS2.—Saj:icola<jenaiUhe  Bbchstkin,  Omith.  Taschenb.,  1803,  p.  217. — 
HARTLArB,  Syst.  Omith.  Westafr.,  1857,  p.  64  (Senegal). — Dall  and  Ban- 
nister, Trans.  Chicago  Acad.,  I,  1869,  p.  276  (Nulato,  Alaska). — ^Tristrasi, 
IbiB,  1871,  p.  231  (Alaska;  Lapland ).—CoLLETT,  Nyt.  Mag.  Natur\-id.,  XXIII, 
1877,  p.  103;  XXVI,  1881,  p.  269;  XXXV,  1893,  p.  13  (Norway).— Nrlson, 
Cruise  Ckyrwin,  1881,  1883,  p.  59  (St.  Michaels,  King  Island,  Alaska);  Rep. 
Nat.  Hist.  Coll.  Alaska,  1887,  p.  221  (Alaska).— Bean,  Proc.  U.S.  Nat  Mus., 
V,  1882,  p.  146  (Cape  Lisbume,  Port  Clarence,  Clamisso  II.,  Alaska). — 
Seebohm  Hist.  Brit.  B.  Eggs,  I,  1883,  p.  301  (Great  Britain).— Stbjxeokr, 
Res.  Omith.  Explor.  Comm.  lis.  Kamtech.,  1885,  p.  349  (Tchaktchi 
Penins.;  migration). — Murdoch,  Rep.  Intern.  Polar  Exp.  Point  Barrow, 
1885,  p.  104  (Point  Barrow,  Alaska). — Bunge,  Beitr.  Kenntn.  Ruas.  Reich. 

(3),   I,  1885,  p.  .— Palmen,  Vega-exp.  Vet.    lakt.,   V,   1887,   p.    260 

(Pitlekaj,  Jinretlen,  Tchukt-c*hi  Penins.). — Turner,  Contr.  Nat.  Hist. 
Alaska,  1888,  p.  196.— Saunders,  111.  Man.  Brit.  B.,  1889,  p.  20  (Gr^At 
Britain).— Bishop,  North  Am.  Fauna,  No.  19,  1900,  p.  96  (Circle;  mouth  of 
Aphoon,  Yukon  R.,  Alaska). 

1839.  Scuricola  ixnaiUhcides  Vigors,  Zool.  BloMom  (p.  19),  (northwest  America). 


^  Hist.  Nat.  Ois.,  quarto  ed.,  V,  1788,  p.  249. 

'Plate  583,  fig.  2. 

***Un  pen  plus  grand  que  le  motteux  de  nos  contr^es,  &  ressemble  trde-exactment 
&  la  femelle  de  cet  oiseau,  en  se  figurant  n^anmoins  la  teinte  du  dos  un  peu  plus  bnine, 
<&  celle  de  la  poitrine  un  peu  plus  rougeAtre." 

*Sy8t.  Omith.  Westafr.,  1857,  p.  64. 

•Naturg.  Deutschl.,  IV,  1795,  (p.  646.) 
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SAXICOLA  GBNANTHE  LEUCORHOA  (Gmelin). 

1780.  Motacilla  ctnanthe  Fabricius,  Fauna  Grcenl.,  p.  122  (Greenland),  (not  of 
linnfeus). — ^Mohr,  Isl.  Naturhist.,  1786,  p.  52  (Iceland). — Saxicola  cenanthe 
Faber,  Prodr.  Isl.  Omith.,  1822,  p.  18  (Iceland). — Holbokll,  Naturhigt. 
TidBBkr.,  IV,  1843  (p.  392),  (Greenland).— Krueper,  Naumannia,  1857, 
pt.  2,  p.  25  (Iceland).— Jones,  Nat.  Bermuda,  1859  (p.  28),  (Bermuda).— 
CouE»,  Proc.  Phila.  Acad.,  1861,  p.  218  (Labrador)  .—Reinhardt,  Ibis,  1861, 
p.  5  (Greenland). — Newton,  in  Baring-Gould's  Iceland,  1863,  p.  409. — Baird, 
Rev.  N.  Am.  Birds,  1864,  p.  61  (Greenland,  Canada). — Baird,  Brewer, 
and  RiDGWAY,  Hist.  N.  Am.  Birds,  I,  1874,  p.  60. — Newton,  Arct.  Man., 
1875,  p.  98  (Greenland).— FiNscH,  Zweite  Deutsche  Nordpolarf.,  II,  1874, 
p.  183  (Shannon  L,  East  Greenland);  Abhandl.  Ver.  Nat.  Bremen,  1874, 
p.  104;  1877,  p.  352  (West  Greenland).— Feilden,  Ibis,  1877,  p.  403  (Fort 
Foulke).— KuMLiEN,  Bull.  U.  S.  Nat.  Mus.,  No.  15,  1879,  p.  73  (Cumberland 
Sound;  Disco  Isl.,  Greenland). — Clifton,  Ibis,  1879,  p.  256  (England). — 
Merriam,  Auk,  1884,  pp.  295,  378;  1885,  pp.  113,  305  (Godbout,  Quebec, 
Canada). — Allen,  Auk,  1886,  p.  490  (Long  Island,  New  York). — Grcendal, 
Omis,  1886,  pp.  357,  609  (Iceland).— Fischer  and  Pelzeln,  Mitth.  Omith. 
Ver.  Wien,  X,  1886,  p.  195  (Jan  Mayen  I.);  Zoologist,  1890,  p.  8.— Kohn, 
Auk,  1888,  p.  76  (New  Orleans,  Louisiana,  accid.). — Greeley,  Rep.  Proceed. 
U.  S.  Exp.  Lady  Franklin  Bay,  II,  1888,  p.  27  (Smith  Sound).— Haqercp, 
Auk,  1889,  p.  297  (Ivigtut,  Greenland).— Comeau,  Auk,  1890,  p.  294  (God- 
bout,  Canada).— Stone,  Proc.  Phila.  Acad.,  1892,  p.  152  (Disco,  W.  Green- 
land).— DuTCHER,  Auk,  1893,  p.  277  (Long  Island,  New  York). — Andersen, 
Vid.  Med.  Naturh.  Foren.  Copenhag.,  1898,  p.  391  (Fser  lis.).— Winge, 
Groenlands   Fugle,  1898,  p.  284  (Greenland). 

1788.  Motacilla  lericorhm  Gmelin,  Syst.  Nat.,  I,  pt.  2,  p.  966  (Senegal). — (Enanthe 
leucorkoa  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XXI,  1818,  p.  428  (Senegal).— 
Saxicola  leucorhoa  Hartlaub,  Syst.  Ornith.  VVestafr.,  1857,  p.  64  (Senegal). 

1831.  Saxicola  leucothoa  Lesson,  Traits  d'Orn.,  I,  p.  413  (err.;  based  on  Gmelin). 

1854.  Saxicola  leucorrfioa  Hartlaub,  Joum.  f.  Orn.,  1854,  p.  19  (based  on  Gmelin). 

1854.  Saxicola  (enanthoides  Cassin,  Illustr.  Birds,  Cal.,  Tex.,  etc.,  I,  p.  208,  pi.  xxxiv 
(**Nova Scotia,'*  corr.  Labrador),  (not  of  Vigors). — Gaillard,  Contr.  Faune 
Omith.  Europ.  Occ,  Pt.  xxix,  1891,  p.  85  (Greenland,  Labrador). 

1889.  ?  Saxicola  tsabeUina  Meade-Waldo,  Ibis,  1889,  p.  515  (Canary  lis. ;  not  of 
Ruppell). 

MeasuremenU  of  \uing  of  6£  nnpedmens  of  Saxicola  cenaiUhe. 


Sex. 


1B2814 
116471 

69971 
111122  I 
111128 

2M061  ' 
115619 

1W67  j 

icessi 

102882 


Male  ... 
...do... 
...do... 
...do 


Locality. 


Helsuan,  Egypt 

Qermab-Geok-tep4,  Transcaspia. 

Roiitock,  Germany 

Krifitiania,  Norway. 


Female.'  Llndesnsea,  Norway . 


102888 
102860 
102801 
102892 
106351 


106860 

loeaeo 

118824 


Male 

Female . 

Male  ... 

...do... 

...do... 

...do... 

...do... 

Female. 

Male  ... 

...do... 

...do... 

Female. 

Male  ... 

...do... 

...do... 


North  Germany  . 

Florence,  Italy 

France 

Harre,  France 

do 

do 

Lancing,  Stunex,  England . 

do 

.....do 

do 

....do 

do 

Romney ,  England 

HasMm,  England 

Devon,  England. 


When  col- 
lected. 


Mar. 
Mar. 


14,1894 
6,1886 


May 
Apr. 
MAy 
Aug. 


9,1884 
27,1886 
20, 
—,1884 


May 
Aug. 
Sept. 
Apr. 
May 
July 
Apr. 
Mar. 
Apr. 
Sept. 
Apr. 
Apr. 


18, 1873 
22,1878 

4, 1873 
22,1884 

4,1884 
28,1884 
—,1883 
26,1884 

4,1884 

4,1883. 
10, 1871! 
17,18% 


From  whom  received  or 
by  whom  recorded. 


A.F4nyes 

Tiflis  Kat.  Hist.  Mus  . 

S.Burchard 

R.Collett 

do 


H.H.GIglioli 

H.Drouet 

V.Piache 92 

do 1    95 

do 1  100 

H.Swaysland I    94 


do. 

do... 

do... 

do... 

......do... 


H.K.Coal*« 
5,?.^^J^cl3^olJte 


5 T--- 


90 
94 
95 
92 
98 
96 
94 
94 
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MewniremntUt  of  wing  of  6 J  nftecimftis  of  Sajclcola  i£iuiidhe — Contiuuetl. 


Locality. 


When  col- 
lected. 


From  whom  received  or  ^? 
by  whom  recorded.        Jr 


113«M 


....do... 
....do...i 

Female . 
....do... 

Male.... 

....do... 

....do... 

.do. 


1 

Male Thurston  Sands,  England 

I. ...do  . . .    Nolaoe,  Fser  Islands 

j do do 

Female do 

' do  ..., do 

j  Male I  Drammen.  Norway 

j  Female . '  W.  Aker,  Norway 

;  Male do 

do do 

do  ... '  LlndesnceR,  Norway 

Homborgsund.  Norway 

Lindesnees,  Norway ; 

W.  Aker,  Norway *.  — 

Lindesnses,  Norway 

Kri«tiania.  Norway 

Bodce,  Norway 

Kristiania,  Norway 

do 

Female do 

do  . . .    Gudbrandsdul.  Norway 

. . » .do  . . . ,  Kristiania,  Norway 

do do ' 

Male Senegal,  Africa 

do  ...  I  Cape  Lisburne,  Alaska 

do 

do 

do 

!  ChamisHo  Island.  Alaska 

Male  . . .   Port  Clarence  Alaska 

Female.    Nulato.  Alaska 

Male do 

do  . . .    Point  Barrow,  Ala««ka 

do do 

Female do 

81303  '• St.  Michael,  AhLKka 

81302  I do 

5-1409  I  Male  . . .    Nulato,  Alaska 

do . . .    Pitlekaj,  Tchuktchi  Peninsula  . . 

Female do 

Male  . . .   Jinretlen,  Tchuktchi  Peninsula  . 

Female do 

do do 


I 


May     1,1877  \  R.P.Nicholl8 

May     2, 1895  i  Andersen,  p.  392  . . 

do do 

do I do 

July  28,1896  1 do 

Aug.  11,1878     Collett,1881.p.2e9 

Oct.    27,1877' do 

Mav  29,1883  |  Collett,1893.p.]4  . 

May     4,1884    do 

Apr.     2,1886 do 

do do 

May     6,1886    do 

May     4,1884    do 

Apr.  27,1886' do 

May     8,1871  i  Collett,  1877,  p.  lO:^ 

June   7,1874  I do 

May    7,1876  I do 

Sept.  23,1876 
May  8, 1871 
May  28,1874 
May  19,1876 


«il837 


106065 
106064 
«1385 
m338 
M385 
54437 
88745 
88740 
88741 


Aug.  21.1880 

do 

Aug.  21,1885 
May  —,1885 
Aug.  31,1880 
Sept.  6.1880 
Mav  23,1868 

do 

May  2u,18S2 
May  19.1882 


May  —.1868 

Junel 

June  9 

June  8 

Mayo 

June  2 


do 

do 

do 

do 

do 

Hartlaub,  1857.  p.  64. . . 

T.H.B^an 

do 

H.D.de  Woolfe 

....do 

T.H.Bean 

....do 

W.  H.  Dall 

do 

J.  Murdoch 

do 

do 

E.  W.  Nelson 

do 

W.H.  Dall 

PalmC>n.  p.  2(W 

do 

do 

do 

do 


W 
96 
91 
97 

9K 

97 
99 
96 
95 
95 
97 
95 
94 
94 

100 
Tt 
95 
96 
96 
92 
93 
93 
95 
9i> 

101 
95 
» 

100 
94 

101) 
S^ 

97 
9i 

» 

99 
91 

97 
94 


MeasniremenU  of  wbuj  of  rUS  sfterimniit  of  Suricoln  cttuinihe  h'ticorhixu 


U  !    ^^- 


Locality. 


I     When  col-      From  whom  received  or 
j       lected.  by  whom  recorded. 


, ,  Senegal ,  Africa 

Male....    Hurbert Island ;  Aug.  25,1897 

? do do 

Female.    Harden  B I  Aug.  26,1897  , 

Male do ' do ' 

do  ...    Ann  Arbor,  Mich.? , ' 

CJrosvater  Bay,  Labrador. |  Aug.  24, 1860  j 

Quebci',  Canada 


161909 
161910 
101911 
161912 
135063 

18075 

23246 

2a551  I Godthaab,  West  Greenland. 

76083  i  Male I  Disco  Island,  West  Greenland Aug.  10 

151544  I ,  Jak«>bshavn,  West  Greenland  

56496     Female .    Iceland 

' do 

'  Male Disco,  West  Greenland .\ug.  11 

'  Female .  1  Shannon  Island.  East  (Jreenland May  13. 1870 

' do luly  26,1870 

' , do do 

Male I  Lichtfels,  West  Greenlan<l Aug.  28. 

' do July  "* 

(Jreenland 

Male Nols<»-.  Far  Islands 

d«. 

Male <!(» 

do do 

10288*)  I do...'  Lancing,  Sussex,  Knglaiid 

102KS7    ...  .do do 

1028S5     Female.    Surrey.  England May   18,1874 

li:iS2:>   ....do...    Kingsbridge.  England Oct.     3.1887 


12. 


.Mav  —.1895 
Sept.  10,1895 
Sept.  26. 1895 
lulv  3.1S97 
Mav  2.1884 
.do 


'  mm, 

Hartlaub.  1857,  p.  &4 105 

J.  D.  Figgins 104 

do I  lOQ 

do !  108 

do ;  105 

A.  B.  Covert I  108 

E.  CDuea 104 

W.  Couper 104 

Williams'  College  Ly-     104 
ceum. 

L.  Kumlien 100 

P.  H.  B<>rensen 105 

W.  Schlueter 101 

Winge,1898,p.288 104 

Stone.  1892.  p.  152 106 

Finsch,  1874,  p.  1*4 104 

do 108 

do 108 

Fin.sch.l874,p.l(M 104 

do lifi 

Finsch,1877.p.S52 106 

Ander>«en.l896,p.392.-    102 

do 101 

do iai.> 

do la^ 

H.  Swa vsland 107 

do Ifti 

do 103 
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LIST  OF  FISHES  COLLECTED  IN  THE  RIVER  PEI-HO,  AT 
TIENTSIN,  CHINA,  BY  NOAH  FIELDS  DRAKE,  WITH 
DESCRIPTIONS  OF  SEVEN  NEW  SPECIES. 


By  James  Fbancis  Abbott. 


The  fishes  comprising  the  collection  described  in  the  following  paper 
were  obtained  from  the  Pei-Ho  River  in  1898  by  Dr.  Noah  Fields 
Drake,  professor  of  geology  in  the  Imperial  University  of  Tien-Tsin, 
China,  and  by  him  presented  to  the  zoological  museum  of  the  Leland 
Stanford  Junior  University.  Specimens  of  the  new  species  described 
in  this  paper  have  been  deposited  in  the  U.  S.  National  Museum. 
The  writer  is  indebted  to  the  courtesy  of  President  David  Starr  Jordan 
and  Prof.  Charles  Henry  Gilbert,  of  Stanford  University,  for  the 
privilege  of  working  over  the  collection.  He  is  also  indebted  to  Mr. 
Einichiro  Mayeda  for  material  assistance. 

The  following  species  are  described  as  new: 

1,  Toxabrrnnis  argenHJer,  6.  ParapeUcus  machserius, 

2.  CuUicula  emmdas.  6,  CvJier  tientsinensis. 
S,  Pseudogobio  drakei,  7.  SaUmx  hyalocranms, 
4'  LeucMCUB  sciistius. 

FAMILY  SILURID^. 

PARASILURUS  ASOTUS  (Linnseus). 

Four  specimens,  length:  270,  280,  256,  and  110  mm.  The  band  of 
vomerine  teeth  continuous  in  the  larger  specimens,  interrupted  in  the 
smaller  one. 

PSEUDOBAQRUS  VACHELLII  (Richardson). 

Seventeen  young  specimens,  average  1.  85  mm.  Maxillary  barbel 
does  not  reach  end  of  head.     Occipital  process  very  narrow. 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXItt— No.  1221. 
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FAMILY  CYPRINID^. 

CARASSIUS  AURATUS  (Linn^us). 

Eighteen  specimens,  1.  80  mm.  to  160  mm.  D.  TTT,  16-17.  A.  Ill, 
5-6.     Head,  31;  depth,  2|. 

CYPRINUS  CARPIO  (Liniijeas). 

Six  specimens,  1.  70  mm.  to  145  nmi. 

ACHEILOGNATHUS  IMBERBIS  Gunther. 

Sixteen  specimens,  average  1.  82  nun.  D.  II,  13.  A.  11, 10.*  Scales, 
4-35-6.  Pharyngeal  teeth  serrate;  no  barbels..  There  is  quite  a 
prominent  anal  papilla,  lying  between  the  ventrals  and  usually  equal- 
ing them  in  length. 

TOXABRAMIS*   ARGBNTIFER  Abbott,  new  speces. 

This  genus  apparently  closely  resembles  the  two  genera  Hemicul' 
tereUa^  Warpachowskd,'  and  Ilemicidter^  Bleeker,*  but  in  the  latter 
the  pharyngeal  teeth  are  in  thi*ee  series,  and  in  the  former  there  is  no 
thickened  second  dorsal  spine  and  the  abdomen  is  not  trenchant  ante- 
riorly. However,  many  of  the  numerous  genei*a  in  this  family'  appear 
to  rest  upon  very  weak  foundations,  and  it  is  likely  that  a  com- 
parative and  critical  study  of  the  material  that  recent  years  have 
afforded  will  reduce  the  number  recognized. 


TOXABBAJOS  AROENTIFKB,  NEW  8PBCIE8. 

Description, — Head,  4f  in  length  to  base  of  caudal;  depth  4^,  eye  4 
in  head.  (D.  H,  7.)  (A.  I,  13.)  Scales  8-^4r-3.  Pharyngeal  t^th 
hooked  at  tip,  5.3-3.4.  Body  elongate,  dorsal  outline  straight.  Head 
triangular,  snout  moderate,  4  in  head.  Mouth  terminal,  small  and 
nan-ow,  the  lower  jaw  slightly  projecting.  Maxillary  reaching  to 
vertical  from  nostrils.     Lateral  line  sharply  decurved  above  pectorak, 

*See  Bleeker,  Memoir  sur  les  Cyprinoides  de  Chine,  Amsterdam  Academy,  1871. 
'  [Type,  ToxahnimU  mnnhonis  Gunther;  Ann.  and  Mag.  Nat  History  1873,  p.  249.] 
'Bull.  Acad.  Sd.  St.  Petereboui^j  XXXII,  p.  23. 
*  Cyprinoides  de  Chine. 
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rising  again  abruptly  at  end  of  anal  to  middle  of  caudal  peduncle. 
Dorsal  nearer  tip  of  snout  than  root  of  caudal  by  a  distance  equal  to 
diameter  of  eye,  arising  almost  even  with  ventrals;  second  spine 
rather  stout,  weakly  serrated.  Origin  of  anal  a  trifle  beyond  perpen- 
dicular from  tip  of  dorsal.  Pectoral  equal  to  head  in  length,  not 
reaching  ventral.     Color  silvery,  darker  above.     Length  130  mm. 

Tt/j}e. — No.  6299  in  Leland  Stanford  Junior  University  Museum; 
also  No.  49545,  U.  S.  N.  M. 

CULTICULA  Abbott,  new  genus. 

Distinguished  by  the  following  set  of  characters:  Teeth  in  one  row, 
6  or  5-5,  knife-shaped,  not  hooked.  Abdomen  keeled  between  ven- 
trals and  anal,  the  scales  not  running  across.  Dorsal  inserted  a  little 
behind  ventrals,  with  7  branched  rays,  preceded  by  2  spines,  the  second 
of  which  is  strong  and  smooth.  Anal  inserted  below  tip  of  depressed 
dorsal;  rays  II,  11.  Lateral  line  complete;  curved  downward;  extend- 
ing along  middle  of  caudal  peduncle.  Scales  large,  47  in  lateral  series; 
8  between  lateral  line  and  dorsal  fin.  Air-bladder  large,  with  median 
constriction.  Alimentary  canal  long;  folded  many  times.  Peritoneum 
black.  Sides  with  a  straight,  dark,  lateral  band  equal  in  width  to 
diameter  of  eye. 

CULTICULA   EMMELAS   Abbott,  new  species. 

Dorsal,  II,  7.  Anal,  II,  11.  Scales,  8f^7-4i.  Body  elongate 
elliptical,  both  outlines  equally  curved.     Depth  4  in  body  length  to 


CULTICULA  EMMELAS,  NEW  SPECIES. 

base  of  caudal.  Head  4f  in  body,  acute,  the  eye  median,  anterior,  4 
in  head,  about  equal  to  snout.  Interorbital  a  little  more  than  one- 
third  the  length  of  the  head.  Mouth  terminal,  lips  thin.  Pharyngeal 
teeth,  knife  shaped,  not  hooked,  6  or  5-5.  Pectoral  rather  short, 
aboat  a  pupil's  length  shorter  than  head.  Ventrals  inserted  under 
dorsal,  the  latter  inserted  nearer  tip  of  snout  than  root  of  caudal  by 
diBtance  equal  to  snout    Lateral  line  arises  at  upper  limit  of  opercle 
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and  descends  rather  abruptl}'  to  below  middle  of  body,  rising  again  to 
middle  of  caudal  peduncle.  Abdomen  keeled  between  ventrals  and 
anal,  the  scales  not  running  across.  Anal  inserted  below  tip  of  dorsal 
Caudal  deeply  forked.  Color  uniform  yellowish  brown,  silvery,  with 
a  pale  greenish  longitudinal  stripe  the  width  of  the  eye,  above  the 
middle  of  body.     Fins  pale.     Length  70  nmi. 

Tj/pe. — No.  6295  in  Leland  Stanford  Junior  University  Museum;  also 
No.  49546,  U.  S.  N.  M.  Three  cotypes  (No.  6296)  avei-age  about  90 
mm.  in  length. 

PSEUDOQOBIO  DRAKEI  Abbott,  new  species. 

This  species  is  closely  related  to  P.  esociniis  (Schlegel),  from  which 
it  differs  in  the  shorter  snout  and  smaller  scales.  From  I\  sinensis  it 
is  easily  separated  by  the  much  more  anterior  position  of  the  dorsal. 

D.  IT,  9;  the  first  spine  very  short.  A.  8.  Scales  7^6-6.  Pharyn- 
geal teeth  5-5,  sharply  hooked.  Body  ix)unded  and  elongate,  depth  5i 
in  body  length.     Head  5  in  length.     Snout  rather  elongate,  but  not 


PBEUDOOOBIO  DRAKEI,  NKW  SPECIES. 

greatly  produced  with  reference  to  the  position  of  the  eye  as  in  P. 
emchim;  2^  in  head.  Eye  4i  in  head,  placed  about  midway  between 
extremities  of  snout  and  opercle.  Interorbital  3^.  Top  of  head  flat, 
snout  obtusely  rounded.  Barbel  as  long  as  eye.  Distance  from  origin 
of  dorsal  to  tip  of  snout,  2f  in  body.  A  narrow  greenish  band  along 
sides,  just  above  lateral  line,  in  which  is  a  series  of  a  dozen  or  more 
darker  spots.  Top  and  sides  of  head  tinged  with  brown.  Fins  un- 
spotted.    Length,  140  nmi. 

Type, — No.  6303  in  Leland  Stanford  Junior  University  Museum;  also 
No.  49547,  U.  S.  N.  M.  Twelve  cotypes  (No.  6304)  average  in  length  90 
mm.-llO  mm. 

PSEUDOQOBIO  SINENSIS  (Kner). 

Four  specimens,  two  about  85  mm.  long  and  two  very  young.  Five 
stripes  across  tail,  four  across  dorsal. 
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HEMIBARBUS  BARBUS  (Schlegel). 

Four  specimens,  1.  140,  160,  180,  and  300  mm.  This  is  evidently 
the  Barbus  schlegdii  of  Gunther,^  though  differing  slightly  from  his 
and  Schlegel's  descriptions.  Dorsal  III,  7,  the  first  spine  minute. 
Anal  8.  The  Tien-Tsin  specimens  diflfer  markedly  from  the  descrip- 
tions in  coloration.  The  ground  tint  is  (in  alcohol)  a  pale  pinkish  yel- 
low, thickly  and  irregularly  sprinkled  above  and  on  sides  with  small 
brown  dots.  A  series  of  larger  spots  about  the  size  of  the  pupil  runs 
along  the  side  just  above  the  lateral  line.  A  similar  series  on  back. 
Dorsal  and  caudal  spotted.  Other  fins  pale.  We  have  accepted  Gun- 
ther's  conclusions  regarding  Schlegel's  statements  concerning  the 
pharyngeal  teeth.     These  are  in  three  series  in  the  Pei-Ho  specimens. 

LEUCISCUS  SCIISTIUS  Abbott,  new  species. 

This  species  appears  to  resemble  Gobio  nigripinnis  and  Oobio  nitens 
of  GGnther.^  All  three  species  appear  to  be  separated  from  other 
Leuciscids  by  the  short  few  rayed  anal  and  single  tooth  in  the  inner 
series  of  pharyngeal  teeth,  but  the  material  is  too  scanty  to  afford  any 
very  definite  data. 

Dorsal  10,  anal  8,  scales  4^-38-3^.  Depth  4i,  head  4,  caudal  pedun- 
cle width  9  in  body.     Snout  3i,  eye  4,  interorbital  31  in  head.     Pre- 


LXUCIBCUS  SCIISriXTS,  NEW  SPECIES. 

orbital  2  in  snout.  Head  blunt  and  rounded,  dorsal  out  parabolic; 
mouth  small,  inferior;  maxillary  protractile;  barbels  none.  Pharyn- 
geal teeth  5.1-1.5,  hooked  at  tip. 

Origin  of  dorsal  nearer  tip  of  snout  than  root  of  caudal  by  distance 
equal  to  that  between  lateral  line  and  first  dorsal  ray.  Pectorals  about 
4i  in  body.  Ventrals  inserted  under  posterior  half  of  dorsal  and  not 
quite  extending  to  anal.     An  anal  papilla  is  present. 

Color  light  yellowish  brown  with  or  without  irregular  groups  of 

» Catalogue  VII,  p.  136.  *  Ann.  and  Mag.  of  Nat.  Hist,  1873,  p.  24e. 
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dote  or  blotches  of  dark  brown,  especially  along  lateral  line;  dorsal 
dark.     Length  67  mm. 

Type. — No.  6301  in  Leland  Stanford  Junior  University  Museum- 
Two  cotypes  (No.  3202)  about  same  length;  one  of  these  is  numbered 
49548,  U.  S.  N.  M. 

ELOPICHTHYS  BAMBUSA  (Richardson). 

One  specimen,  1.  180  mm.  D.  11;  A.  12.  Ventral  I,  9.  Lateral 
line  96.  Maxillary  extending  to  below  orbit  Caudal  very  deeply 
forked.  The  post- ventral  portion  of  the  abdomen  is  not  compressed. 
Height  of  dorsal  five-sixths  of  depth  of  body.  Pharyngeal  teeth 
4.4.1-2.4.4. 

PARAPELECUS  MACH^RIUS  Abbott,  new  species. 

Very  close  to  Parapdecus  argerdeits  Gunther,*  differing  especially  in 
the  pharyngeal  dentition  and  the  longer  anal  and  pectoral  fins. 

D.  10;  A.  29.  Lateral  line  68.  Depth  4*,  head  5^;  eye  3f  in  head. 
Head  and  body  very  strongly  compressed.     Snout  very  acute.    Max- 


Pabapblecus  machje&ius,  new  spkcieb. 

illary  reaching  level  of  nostril,  mouth  strongly  slanted.  Pharyngeal 
teeth  hooked;  4.  4. 2.-2. 4. 4.  Dorsal  outline  straight,  ventral  strongly 
arched,  the  whole  edge  trenchant.  Pectorals  long  and  narrow,  ter- 
minating at  a  distance  from  the  root  of  the  ventrals,  equal  to  the  diam- 
eter of  the  eye;  longer  than  head.  The  lateral  line  makes  an  abrupt 
descent  at  about  the  eighth  pore,  rising  again  at  the  end  of  the  anal, 
to  the  middle  of  the  tail,  the  anterior  mucus  tubes  with  a  vertical 
branch  as  described  for  P.  argerUeus.  Dorsal  short,  beginning  mid- 
way between  root  of  caudal  and  end  of  opercle,  its  last  ray  on  the 
verticle  from  first  ray  of  anal.  Ventrals  somewhat  nearer  to  snout 
than  to  root  of  caudal.  Color  silvery,  darker  above.  Length  130  mm. 
Type, — No.  6307  in  Leland  Stanford  Junior  University  Museum;  also 
No.  49549,  U.S.N.M. 

1  Ann.  and  Ma«.  of  Nat.  Hist,  1889,  p.  227. 
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CULTER  TIBNTSINBNSIS  Abbott,  new  species. 

Very  closely  allied  to  Oulter  hreoica/uda^  Gunther,  from  which  it 
differs  in  pharyngeal  dentition. 

Dorsal  II,  7.  Anal  28;  head  4,  depth  8^  in  body;  eye  4  in  head, 
somewhat  shorter  than  snout,  a  very  little  greater  than  interorbital. 
Maxillary  equal  to  snout,  3i  in  head,  not  quite  reaching  to  verticle 
from  anterior  margin  of  eye;  mouth  with  a  strongly  verticle  slant. 
Preorbital  broad,  2  in  eye.  Phar^^ngeal  teeth  rather  small,  4.  3.  1.- 
1.  3.  4.  Gill  rakers  fine  and  close  set,  one-half  of  eye  in  length.  Top 
of  head  flat.  Dorsal  outline  strongly  arched,  giving  the  fish  a  sort  of 
humpbacked  appearance.  Lateral  line  60,  almost  straight  without 
downward  curvature.     Doi*sal  nearer  root  of  tail  than  tip  of  snout  by 


CULT£S  TI£MT8INeNSI8,  NEW  BPFXJIES. 


about  the  length  of  the  eye;  second  spine,  stout,  smooth.  If  in  head. 
Pectoral  1^  in  head,  reaching  to  ventrals.  Abdomen  trenchant  from 
anus  forward  to  insertion  of  pectoi*als.  Coloration  pale,  a  bluish 
stripe  following  the  outline  of  the  back  about  midway  between  latei*al 
line  and  dorsal  margin.     Top  of  head  dark.     Length  120  mm. 

Type, — No.  6297  in  Leland  Stanford  Junior  University  Museum;  also 
No.  49550,  U.S.N.M. 

MISGURNUS  ANGUILLICAUDATUS  (Cantor). 

Four  adults,  1.  200-250  mm. ,  and  63  smaller  specimens,  av.  1. 100  mm. 

D.  8  or  9.     A.  7.     V.  6. 

A  very  common  fish  in  the  stagnant  waters  of  Japan  and  China.  It 
has  the  remarkable  habit  of  leaving  the  water  and  coming  ashore  in 
search  of  food,  especially  after  a  rain.  Kept  in  a  damp  place  it  will 
live  two  or  three  days  out  of  its  element.  The  number  of  the  black 
spots  appears  to  vary  considerably  with  the  nature  of  the  environment, 
and  this  is  especiaUy  noticeable  in  the  young  stages. 
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FAMILY  ENGRAULIDID^. 

COILIA  NASUS  Scblegel. 

Sixteen  specimens,  50  mm.  to  140  in  length.  The  length  of  the 
premaxillary,  as  Kner  observes/  appears  to  be  too  variable  to  be  of 
taxonomic  importance.  In  the  smaller  specimens  it  usually  does  not 
extend  to  the  limit  of  the  opercle,  but  in  the  larger  ones  it  frequently 
exceeds  it 

FAMILY  HEMIRAMPHID^. 

HEMIRAMPHUS   INTERMEDIUS  (Cantor). 
Four  specimens,  1.  130  to  160  mm. 

FAMILY  TETRA0D0NTID.3E. 

LAGOCEPHALUS  OCELLATUS  (Osbeck). 

Two  specimens,  1.  75  nun. 

FAMILY  OPfflOCEPHALID^. 

OPHIOCEPHALUS  ARQUS  Cantor. 

Two  specimens,  1.  85  mm.     Head  31,  snout  5^.     Dorsal  47—48. 
FAMILY  POLYACANTHID^. 

POLY  ACANTHUS  OPERCULARIS  (Linnaeus). 

Three  specimens,  length  about  40  nun.  Uniform  dusty  brown, 
darker  above  with  a  dark  spot  on  opercle. 

FAMILY  SALANGID^. 

SALANX   HYALOCRANIUS  Abbott,  new  species. 

This  species,  which  is  represented  by  a  great  number  of  specimens, 
appears  to  be  clearly  distinct  from  Salanx  chhiensis  Osbeck  or  Salanx 
reeve»ii  (Juvier  and  Valenciennes,  which  is  apparently  the  same.  It  is 
separated  from  both  by  the  constantly  greater  number  of  both  dorsal 
and  anal  rays.  In  S.  hyalocranius  both  ventral  and  dorsal  are  more 
anterior  than  in  S.  chinensis^  the  dorsal  in  the  latter  lying  above  the 
anal,  while  in  S.  hyalocrcmius  it  is  in  advance  of  that  fin.  In  the 
species  at  hand  the  distance  from  snout  to  ventrals  is  about  2|  of  body 
length,  while  in  Steindachner's  figure  of  S.  chiiieti»is*  it  is  about  2^. 

In  the  account  of  S.  7*eev€8u^  the  dorsal  base  is  said  to  lie  its  own 
length  in  advance  of  anal. 

Descriptio7i. — In  Salanx  microdoii^  as  in  S.  chinens'is^  the  number  of 
pectoral  rays  is  about  16.  The  teeth  in  8,  microdon  are  even  smaller 
than  in  S.  chinenms, 

^  Novara  Fische,  p.  335.  *  Ichthy.  Notizen. 
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Dorsal  16.  Anal  30.  Head  4i;  depth  (at  anal)  2|  in  head.  Snout 
2i;  eye  6  in  head.  Depth  of  head  about  2  in  its  greatest  breadth, 
which  latter  is  equal  to  the  distance  from  tip  of  snout  to  center  of 
pupil.  Interorbital  3i  in  head.  Mouth  large  and  broad,  the  lower 
jaw  projecting.  Teeth  in  both  jaws  rather  moderate  in  size,  larger  at 
symphysis,  strongly  recurved,  none  of  the  teeth  piercing  the  upper 
jaw.  Tongue  toothed.  Skull  hyaline,  all  the  details  of  the  brain 
showing  clearly  even  in  alcoholic  specimens.  Pectorals  with  27  or 
more  rays,  the  base  of  the  fin  fleshy.  Ventrals  inserted  2J  of  body 
length  from  snout.  Anal  large  and  prominent,  its  base  about  1^ 
of  the  length  of  head,  two-thirds  of  head  in  height.  Caudal  peduncle 
slender,  caudal  deeply  forked.  End  of  dorsal  base  on  the  verticle 
from  first  ray  of  anal  about  1|  of  head  in  length,  its  longest  ray  li 
of  head.     Adipose  fin  very  small,  placed  above  end  of  anal.     Body 


SALANX  HYAL0CRANIU8,  NEW  SPECIES. 

apparently  naked,  with  the  exception  of  a  single  row  of  about  25 
large,  closely  imbricate,  and  deeply  embedded  scales  running  just 
above  anal  on  either  side  of  the  body.  Body  colorless.  Caudal  fin 
washed  with  dark  brown.     Length  145  mm. 

Type. — No.  6305  in  Leland  Standford  Junior  University  Museum. 

In  a  large  number  of  cotypes  (No.  6306),  ranging  from  very  young 
to  180  mm.,  the  dorsal  runs  to  17  and  occasionally  to  18,  and  the  anal 
varies  from  28  to  31;  also  No.  49551,  U.S.N.M. 

This  species  is  probably  identical  with  Eperlcmus  cJwnensis  Basil- 
ewsky,  from  Pekin,  but  the  name  chi/iensis  is  already  used  for  the 
"Whitebait  of  Macao."  Specimens  of  this  species  have  also  been 
received  by  Mr.  Otaki  from  a  stream  in  Korea. 

FAMILY  GOBIID^. 

GOBIUS    GIURIS  Buchanan-Hamilton. 

Fourteen  specimens;  aveitige  length  40  mm. 
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KEY   TO   THE  ISOPODS  OF   THE   ATLANTIC  COAST  OF 

NOETH  AMERICA  WITH  DESCRIPTIONS  OF  NEW 

AND  LITTLE  KNOWN  SPECIES. 


By  Habbiet  Richardson, 

CbOo^orator,  Division  of  Marine  Invertebraies. 


American  naturalists  have  added  much  to  our  knowledge  of  the 
Atlantic  coast  isopoda. 

In  1818  Thomas  Say  published  An  Account  of  the  Crustacea  of  the 
United  States,  which  was  the  first  attempt  to  contribute  to  the  knowl- 
edge of  the  fauna  of  North  America.  In  1853  a  number  of  new 
species  from  Grand  Manan  were  described  by  William  Stimpson.  A 
report  on  the  invertebrate  animals  of  Vineyard  Sound,  by  A.  E.  Ver- 
reU  and  S.  I.  Smith,  followed  in  1874,  and  in  1880  Oscar  Harger's 
valuable  work  on  the  Isopoda  of  Vineyard  Sound  and  Adjacent 
Waters  was  published. 

In  addition  to  the  work  done  by  American  naturalists,  about  this 
time  the  Danish  naturalists  Schioedte  and  Meinert,  in  their  mono- 
graph of  the  Cj/mothoidcB^  published  descriptions  and  figures  of  a  num- 
ber of  new  species  from  the  West  Indies.  A  few  years  later  (1887) 
H.  J.  Hansen  gave  an  account  of  the  fauna  of  Greenland,  and  in  1890 
the  same  author  greatly  increased  the  number  of  known  species  of 
isopoda  from  the  West  Indies. 

More  recently  Adrien  Dollf  us  (1896)  reported  on  some  new  West 
Indian  ArmadiUididcB,  and  Ives  in  1894  described  some  new  species 
from  Yucatan  and  Vera  Cruz. 

Norman  and  Stebbing  and  others  to  be  mentioned  later  have  like- 
wise contributed  to  a  knowledge  of  the  North  American  fauna. 

The  aim  of  the  present  paper  is  to  give  a  complete  list  of  all  the 
described  species  of  isopoda  on  the  Atlantic  coast  of  North  America, 
including  Greenland  and  the  West  Indies. 

In  preparing  the  synopses  of  the  families  and  genera,  definitions 
and  keys  from  many  authors  have  been  used,  those  of  greatest  value 
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having  been  taken  from  the  published  works  of  Sars,  Stebbing,  Nor- 
man and  Stebbing,  Hansen,  Schicedte  and  Meinert,  and  Budde-Lund. 

Some  of  the  species  herein  described  appeared  in  the  diagnosis  by 
the  author  of  North  American  Isopoda.  * 

The  present  paper  is  based  on  material  contained  in  the  U.  S.  Na- 
tional Museum. 

LIST  OF  TRIBES,  FAMILIES,  GENERA,  AND  SPECIES. 

I.  Chsufxka  or  Tanaioidba 500 

Family  L  Taoaidte 600 

1.  Tanais 501 

1.  robustus  Moore 501 

2.  cavolinii  Milne-Edwards 501 

2.  Qryptocope 502 

3.  arcttca  Hansen 602 

3.  Leptognaihia 508 

4.  ca?m(Hai^r) 502 

5.  lonffiremis  (Lilljeborg) 502 

4.  AlaaUmais 502 

6.  hasliger  Norman  and  Stebbing 502 

5.  HeUrotanais 508 

7.  Kmiooia  (Harger) 503 

6.  LeptocheHa 503 

8.  ropor  Harger 503 

9.  saviffnyi  (Knayer) 503 

10.  minuta  Dana 503 

11.  dtMa  (Knayer) 504 

12.  ffllum  (Stimpson) 504 

7.  NeotanoM 804 

13.  ammcantw  Beddard 604 

Family  II.  Apseudidse 604 

8.  Apseudes 505 

14.  gracilis  Norman  and  Stebbing 505 

9.  Tiff)hUipseude8 605 

15.  nereus  Beddard 506 

10.  Sphyrapus 506 

16.  mo^^oZtw  Norman  and  Stebbing 505 

II.  Flabkllifera  or  Cymothoidea 5(te 

Family  IIL  Gnathiidse 506 

11.  Qnaihia 606 

17.  crigtaia  (Hansen) 506 

18.  dongata  (Kr0yer) 507 

19.  carina  (Stimpson) 507 

Family  IV.  Anthuridse 507 

12.  Anthura 508 

20.  tenuis  (Karger) 508 

13.  Cyathura 508 

21.  cannoto  (Kwyer) 60S 

14.  Anthelura 508 

22.  abyssorum  Norman  and  Stebbing 606 

>  American  Naturalist,  XXXIV,  1900,  pp.  207-230,  29&-809. 
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n.  Flabbllifbra  or  Cymothoidea — Continued.  Pa^e. 
Family  IV.  Anthuridse — Continued. 

16.  Calathura 609 

23.  branchkUa  (Biiaijpeon) 509 

24.  crenulaUij  new  species 509 

Family  V.  Cirolanidse 510 

16.  Cirolana 511 

26.  «p/uBrom^armi8  Hansen 512 

26.  mayana  Ives 512 

27.  mtnttto  Hansen 512 

28.  virgvmana  Richardson 512 

29.  oonc^rMiw  (Stimpson) 513 

30.  impresm  Harger 513 

31.  &orea/i8  Lilljeborg 513 

32.  ^act/i«  Hansen :.  513 

33.  polUa  (Stimpeon) 514 

34.  o2>fruncata,  new  species 514 

36.  partNiHansen :.  514 

36.  aJbida,  new  species 514 

17.  QmUera 516 

37.  cylindracea  (Montaga) 516 

18.  Burydice 515 

38.  apinigera  Hansen 516 

39.  convexa  Bichardson 516 

19.  BcUhynomus 516 

40.  ^ant^tM  Milne-£dward8 516 

Family  VI.  Corallanid« 517 

20.  Ccyrallana 517 

41.  tricomis  Hansen 518 

42.  sexHcomis,  new  species 518 

43.  ^at^ricomis  Hansen 518 

44.  mbtUis  Hansen 519 

46.  antillensis  Hansen 519 

46.  fimcauda  Hansen 519 

47.  oculala  Hansen 519 

48.  warmingii  Hansen 519 

Family  VII.  Alcironidte 519 

21.  Alcirana 519 

49.  krebsii  Hansen 519 

Family  VIII.  JEgidse 520 

22.  ^Jga 520 

60.  psora  (linnseus) 521 

51.  antUlensis  SchicBdte  and  Meinert 521 

62.  ecarinata  Richardson 521 

53.  crenukUa  Lutken 521 

54.  toebbii  (Gu^rin) 522 

65.  tenuipes  Schioedte  and  Meinert 522 

66.  dentata  SchicEdte  and  Meinert 522 

67.  incim  Schioedte  and  Meinert 522 

58.  arctica  Lutken 522 

59.  t«n/ro«a  M.  Sars 522 

60.  gracUipes  Hansen 523 

23.  Bocinda 523 

61.  ocutoto  Harger 623 
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n.  Flabellifera  or  Cymothoidka — Continued.  ftp- 
Family  VIII.  JEgidse— Continaed. 

23.  Rocinda — Continued. 

62.  trwuZaru  Schioedte  and  Meinert 523 

63.  cu^eruis  Richardson 523 

64.  dumerUii  (Lucas) 524 

65.  mocii/ato  Schioedte  and  Meinert 524 

66.  ammoana  Schioedte  and  Meinert 524 

67.  ^i^PTioto  Schioedte  and  Meinert 524 

24.  Syscmus 524 

68.  tn/e/u:  Harger 524 

Family  IX.  Cymothoidae 525 

25.  .^gathoa 525 

69.  Kn^i/rorw,  new  species 526 

70.  loliginea  Har^Rer 526 

71.  medialis.'RichsLTdBon 527 

26.  Nerocila 527 

72.  oouminoto  SchicBdte  and  Meinert 527 

73.  munda  UsLTger 528 

27.  AnUocra 528 

74.  to/icauda  Milne-Edwards    528 

75.  plebda  Schicadt/e  find  Meinert 528 

28.  OUjidra 528 

76.  prxffustfitor  (Latrobe) 528 

29.  Ceraloihoa ^ 

77.  hWari*  Dana ^ 

30.  Meinertia 529 

78.  transversa  ^ichsxdBon 529 

31.  Cymothoa 530 

79.  lanceolaiaSAy '. 530 

80.  exdmFerty 530 

CM 

81.  cegtrum  (LinnsBUs) "^ 

32.  Agama 551 

82.  ain>Mi/a  Sch iced te  and  Meinert ^ 

33.  Livoneca 531 

83.  redwanm"  Leach f^ 

84.  otxilis  (Say) 531 

34.  Irona ^^ 

•531 

85.  nana  Schioedte  and  Meinert ^ 

Family  X.  Limnoriidse ^ 

35.  Limnoria ^ 

86.  lignorum  (Rathke) ^ 

Family  XL  Sphaeromidse ^ 

36.  Cassidina ^ 

87.  hmifrom  Richardson ^ 

37.  Sphsnr(/ma 

88.  quadrlderUaium  S&y 

89.  deMructor  Richardson 

90.  yiwvi/a7it/w,  new  species 

38.  Dynamene ^ 

91.  bermvdenm  (Ives) ^ 

92.  anrjrM/a/a,  new  si^ecies ^ 

39.  CUicssa ^ 

93.  carinata  Richardson 
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II.  Flabkllifera  or  Cymothoidea — Continued.  Page. 

Family  XL  Sphseromidae — Continued. 

39.  Cilicaa — Continued. 

94.  caudaia  (Say) 536 

95.  linguicauday  new  species 536 

40.  Naesa 537 

96.  dcprewa  Say 637 

97.  otwtoSay 537 

III.  V ALviFERA  or  Idotboidea .* 537 

Family  XII.  Idoteidse 537 

41.  ChiridoUa 538 

98.  mbini  (Kroyer) 538 

99.  caeca  (Say)  539 

100.  iuflaii  (Stimpson) 539 

42.  Idotea 539 

101.  marina  (Linnaeus) 540 

102.  pJiosphorea  Harger 541 

103.  metaUicaBosc 541 

43.  Synidotea 541 

104.  nodulosa  (Kreyer) 541 

105.  marmorata  (Packard) 542 

106.  bicuspida  {Owen) 542 

44.  Erichsonellay  new  name 542 

107.  otfCTiuaia  (Harger) 543 

108.  ;Wi/ormi«  (Say) 543 

109.  floridana  Benedict,  new  species 543 

45.  CUantis 544 

110.  planicavLda  Benedict 544 

46.  Edotea 544 

111.  acuta  Richardson 544 

112.  traoba(8&y) 545 

113.  jnonlosa  (Stimpson) 545 

FteiilyXIIL  Arcturidae 545 

47.  Ardurus 546 

114.  purpureus  Beddard - 546 

115.  caribbseus,  new  species 546 

116.  floridanus  Richardson 548 

117.  baffini  (Sabine) 549 

118. /etfdeni  Miers 549 

48.  AstaciUa. 549 

119.  granulata  (G.O,  San) 550 

120.  c«ca  Benedict 560 

IV.  ASKLLOTA  or  ASELLOIDBA 560 

Family  XIV.  Asellidae 551 

49.  Mancaselluft 551 

121.  brachyurus  Harger 561 

122.  lineatus  (Say) 561 

60.  Asellus 651 

123.  communis  Say 551 

124.  attenuatus  Richardson 662 

6L  Cxcidotea 563 

125.  «<y^  Packard 663 

Family  XV.  Janiridse 563 

52.  Jssra 654 

126.  manVwi  (Fabricius) : 554 
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IV.  AsELLOTA  or  AsELLoiDEA — Ck)ntinued.  Baft 

Family  XV.  Janiridse — Continued. 

53.  lanthe 554 

127.  «pino«a  (Harger)  555 

128.  speciom  Bovallius 555 

54.  Janira 5« 

129.  mactdom  Leach ^55 

130.  tricomis  (Kroyer) • 555 

131.  aZto  (Stimpson) 556 

Family  XVI.  Munnidse ., 556 

55.  Munna 556 

132.  fabridiKT0yeT 556 

133.  ibr#ym  Goodsir 556 

Family  XVII.  Munnopsidse 557 

56.  Munnopsis 557 

134.  typicaM.,Sam 557 

57.  Eurycope 558 

135.  comuto  G.  O.  Sara 558 

136.  carihbea  Benedict,  new  species 558 

58.  Uyarachna - 560 

137.  hiHicepsG.  O.  Sara '. 560 

V.  Onisooidea 560 

Family  XVIII.  Tylides 561 

59.  Tylos 561 

138.  mwiM  Budde-Lmid 561 

Family  XIX.  Oniscidae 561 

60.  Oniscus 562 

139.  as€llu8  lAnnseuB 562 

140.  affinisSAy 563 

61.  Synuropiuij  new  genus 568 

141.  gramUatuSj  new  species 563 

62.  Philoscia 564 

142.  ric/iTTiondi,  new  species 564 

143.  rittoto  Say 565 

144.  ni^ncatw  Budde-Lund 565 

145.  [wmcomM Budde-Lund 565 

146.  «ptno»aSay 565 

63.  Cylifsticus 565 

147.  oonvextM  {De  Geer) 565 

64.  PorceUio 566 

148.  /«w«  Latreille 566 

149.  ra/A*ei  Brandt 567 

150.  spinicomis  Say 567 

151.  «ca6er  Latreille 568 

65.  Meloponorthvs 568 

152.  pruinoswi  (Brandt) 569 

153.  virgatu8  Budde-Lund 569 

66.  Rhyscotm 569 

154.  turgifrons  (Budde-Lund) 569 

67.  Acajithoniscus 569 

155.  spiniger  White 569 

Family  XX.  Armadillididae 56» 

68.  Cubans 570 

156.  tenuipunctatus  (Dollfus) 571 
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V.  Oniscoidea — ^Continued.  Page. 

Family  XX.  ArmadillididBe — Continued. 

68.  Caharis — Continued. 

\bl .  depremis  {IkAlioB) 571 

158.  r'dicola  (Dollfos) 571 

169.  »Uvarum  (Dollfus) 571 

160.  perkUus  (Dollfus) 571 

161.  murinus  Brandt 571 

162.  cinctus  (Dollfus) 572 

163.  gigas  Miers 572 

164.  zi^zo^  (Dollfus) 572 

165.  dumoruwi  (Dollfus) •  572 

166.  grenadensis  (Budde-Lund) 572 

167.  pitmm  ( Budde-Lund ) 572 

69.  PseudarmadiUo 572 

168.  carinulatua  Saussure 572 

70.  MesarmadiUo 572 

169.  modestus  Dollfus 573 

170.  ammcantw  Dollfus 573 

171.  reJUxus  DollfuB 573 

71.  Spharoniscus 573 

172.  portoricensisj  new  species 573 

72.  HapkLrmadUlo 573 

173.  monoceUatus  DolUuB 573 

73.  Armadillidium 574 

174.  mdgare  (Latreille) 574 

Family  XXI.  Ligudse 574 

74.  lAgia 574 

175.  oceanica  (Linnaeus) 574 

176.  haudiniaiia  Milne-Edwards 574 

177.  exotica  Roux 575 

178.  o{f<?rm  Brandt 575 

Family  XXII.  Trichoniscidse 575 

75.  TricTioniscus 575 

179.  pudUusBmndt 575 

76.  Adoniscus 576 

180.  eUipticus  Harger 576 

77.  Scyphacella 576 

181.  arenicola  Smith 576 

VI.  Epicaridba  or  Bopyboidea 576 

Family  XXIIL  Bopyrid« 577 

78.  Pkryxus 577 

182.  ahdaminalis  (Knsyer) 577 

79.  Bopyrus 577 

183.  palwmoneticola  Packard 578 

184.  alphei  Richardson 578 

80.  Bopyroides 578 

185.  hippoltjtes  (KT0yeT) 578 

186.  lalreuiicolaGiBsler 579 

81.  Leidya 579 

187.  disUyrta  {Jjeidy) 579 

Family  XXIV.  Dajidse 579 

82.  Dajus 579 

188.  mygidia  KrtfyeT 679 
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ANALYTICAL   KEY  TO   THE  TRIBEB  OB  SUPKBFAMILIBS  OF  ATLANTIC   COAST    ISOFODA.^ 

a.  Legs  of  first  pair  chelifonn.     Uropoda  terminal.     Pieopoda,   when  di^tinctl^r 
developed,  exclusively  natatory  ..  I.  Chelifeba  or  Tanaioidea  (p.  500). 
a^.  L^B  of  first  pair  not  chelifomL 
b.  Uropoda  lateral. 
c.  Uropoda  forming  together  with  the  terminal  segment  of  the  abdomen  a  caadal 
fan.     Pleopoda  for  the  most  part  natatory. 

II.  Flabellifeea  or  Cymothoidsa  (p.  505). 
(/.  Uropoda  valve-like,  inflexed,  arching  over  the  pleopoda,  which  to  a  great 

extent  are  branchial III.  Valvifbba  or  Idotboibea  ( p.  537). 

f/.  {Jropoda  terminal. 
e.  Free  forms. 
d.  Pleopoda  exclusively  branchial,  generally  covered  by  a  thin  opercular  plate 

(the  modified  first  pair) IV.  Asellota  or  Aselloidea  ( p.  550). 

(V.  Pleopoda  fitted  for  air-breathing V.  Oniscoidsa  ( p.  500). 

<f.  Parasitic  forms VI.  EpiCABiDSA'or  BoPYBorDSA  (p.  576). 

I.  CHELIFERA  or  TANAIOIDEA. 

analytical   KEY  TO   THE   FAMILIES  OF  CHELIFEBA. 

a.  Body  scarcely  attenuated  behind.  Mandibles  without  palp.  Superior  anteniue 
with  one  multiarticulate  flagellum.  Anterior  maxillse  wnth  only  a  sing^le 
masticatory  lobe  and  a  one- join  ted  palp;  posterior  ones  quite  radimentary. 
Second  pair  of  legs  ambulatory  in  character.  Epignath  of  maxillipeds  narrow, 
falciform Family  I.  Tanaid^  (p.  500). 

of.  Body  narrow,  produced,  depressed.  Mandibles  with  a  three-jointed  palp. 
Superior  antennse  with  two  multiarticulate  flagella.  Anterior  maxillae  with 
two  masticatory  lobes  and  a  two-jointed  i»lp;  posterior  ones  well  developed 
and  setose.  Second  pair  of  legs  with  a  large,  broad,  flat  hand.  Epignath  of 
maxillipeds  large,  laminar,  branchial  in  character. 

Family  II.  Apseubidje  (p.  504). 

Family  I.  TANAID^. 

ANALYTICAL   KEY   TO  THE  GENEBA   OP  TAN  AID  JS. 

a.  Pleopoda  only  three  pairs,  which  are  densely  setose.     Uropoda  simple,  short, 
single-branched.     Eyes  present 1.   Tanaig^ 

a^.  Pleopoda  five  pairs.     Uropoda  double-branched. 
b.  Eyes  wanting. 
c.  Inner  branch  of  uropoda  2-3  jointed.     Pleopoda  in  female  very  small,  or 
rudimentary. 
d.  Incubatory  jwuch  formed  only  by  two  lamellae  issuing  from  leases  of  foartli 
pair  of  legs.     Pleopoda  in  female  rudimentary.     Gnathopods  alike  in  lx>tH 
pexes.     Mandibles  well  developed,  with  cutting  edge  coarsely  dentate<i. 

2.   (y^fpioerppe^ 

d^.  Incubatory  pou(;h  normal.     Pleopoda  in  female  small,  sometimes  wanting:. 

Gnathopods  in  female  of  normal  appearance,  hand  dilated,  fingers  strong:, 

thumb  serrulated;  in  male  slender,  fingers  simple.     Mandibles  very  small 

and  feeble  in  structure,  with  cutting  edge  narrow 3.  LeptogncUhna, 

(/.  Inner  branch  of  uropoda  8-9  jointed.    Pleopoda  well  developed. 

4.  Alaotanaiii^ 

*  Sara's  analytic  key  has  l)een  used  with  slight  modifications.     Sars's  An  Accoaat 
of  the  Crustacea  of  Norway,  II.  Isopoda  (1896),  Pts.  I,  II,  p.  3. 
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y.  Eyes  present 
c.  Gnathopods  in  male  imperfectly  chelate,  without  any  finger,  or  with  finger 

very  short  and  immovable 5.  Heterotanais. 

&.  Gnathopods  in  male  with  chelae  fully  developed. 

d.  Gnathopods  in  male  sometimes  very  much  elongated,  with  carpus  atten- 
uated, hand  very  laige,  oblong,  finger  elongate  and  curved,  immovable, 
strongly  tuberculate  within.  Thoracic  appendages  not  specialized  into  an 
anterior  and  a  posterior  series.    Marsupium  of  female  formed  of  eight 

large  lamellse  from  the  first  four  free  segments 6.  Leptochelia, 

df,  Gnathopods  in  male  with  chelae  very  stout,  the  distal  section  of  the  penul- 
timate joint  extremely  broad,  with  a  toothed  margin.  Thoracic  append- 
ages specialized  into  an  anterior  and  a  posterior  series.  Marsupium  of 
female  of  the  normal  structure 7.  Neotanais. 

1.  TANAIS  Audouin  and  Milne-Edwards. 

ANALYTICAL   KBY  TO  THE  8PECIRS  OF  TANAIS. 

o.  Abdomen  composed  of  six  distinct  segments.  Sixt4i  segment  terminated  posteri- 
orly by  a  blunt  median  projection.  Without  transverse  setif  erous  bands  crossing 
first  and  second  abdominal  segments.  Body  robust  and  tapering.  Uropoda 
four  jointed 1.  Tanais  robustus  Moore. 

ot.  Abdomen  composed  of  five  segments.  Sixth  s^ment  without  blunt  median 
projection,  rounded.  With  transverse  setiferous  bands  crossing  first  and  sec- 
ond abdominal  segments.    Body  slender,  elongated.    Uropoda  three  jointed. 

2.   Tanais  cavolinii  Milne-Edwards. 

X.  TANAIS  ROBUSTUS  Moore. 

Tanais  robustus  Moobb,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  90. 
Hahitai, — New  Jersey. 

2.  TANAIS  CAVOLINII  Milne- Edwards. 

Tamos  cavolinii  Milnb-Edwards,  in  Audouin  and  Milne-Edwards,  Precis 
d'Entomologie,  I,  1828,  pi.  xxix,  fig.  1;  Hist.  Nat.  des  Crust.,  Ill,  1840, 
p.  141,  pi.  XXXI,  fig.  6. 

Tanais  tomentosus  Kr0YER,  Naturhist.  Tidssk.,  IV,  1842,  p.  183;  (2)  II,  1847,  p. 
412;  Voy.  en  Scand.,  Crust.,  1849,  pi.  xxvii,  figs.  2  a-q. — Lilljeboro,  Ofvers. 
Vet.  Akad.  Forh.,  Arg.,  VIII,  1851,  p.  23;  Meinert,  Crust.  Isop.  Amph.  Dec. 
Danifie,  1877,  p.  86. 

Crossarus  vittatus  Rathke,  Fauna  Norwegens,  1843,  p.  39,  pi.  i,  figs.  1-7. 

Tanais  hirticaudatusBhTi^y  Rep.  Brit.  Assoc.,  1860,  p.  224,  1861. 

Tanais  vittatus  Lilueborg,  Bidrag  Kann.  Crust.  Tanaid.,  1865,  p.  29. — B^te  and 
Weotwood,  Brit.  Sess.  Crust.,  II.,  1866,  p.  125.— Stebbing,  Trans.  Devon. 
Assoc.,  1874,  p.  7;  1879,  p.  6;  Ann.  Mag.  Nat.  Hist.  (4),  XVII,  1876,  p.  78.— 
Verrill,  Am.  Jour.  Sci.,  X,  1875,  p.  38. — IIarger,  Proc.  IT.  S.  Nat.  Mus., 
II,  1879,  p.  162;  Report  U.  8.  Fish  Com.,  1880,  Pt.  6,  pp.  418,  419,  pi.  xiii, 
figs.  81-82. 

Tanais  tomentosus  G.  O.  Bars,  Crust,  of  Norway,  II,  Pt.  1,  1896,  p.  12,  pi.  v. 

Tanais  cavolinii  Dollfcs,  Bull.  Soc.  Zool.  de  France,  XXI,  1897,  p.  207;  M^m. 
de  la  Soc.  Zool.  de  France,  XI,  1898,  p.  35.— Norman,  Ann.  Mag.  Nat.  Hist., 
(7)  II,  1899,  pp.  332, 333.     (See  Norman  for  synonymy. ) 

Habitat. — Noank,  Connecticut;  Loner  Island  Sound;  Greenland; 
also  west  coast  of  Norway;  British  Isles;  West  France;  Azores; 
Mediterranean. 
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2.  CRYPTOCOPE  Sars. 

3.  CRYPTOCOPE  ARCTICA  Hansen. 

Oryptocope  arctica  Hansen,  Vidensk.  Meddel.  fra  den  Naturh.  Foren.  i  Kjobh., 
1887,  p.  180,  pi.  VII,  fig.  1-lc. 

IlahitaL — Greenland;  Kara  Sea. 

3.  LEPTOGNATHIA  G.  O.  Sars. 

ANALYTICAL   KEY  TO  THE  SPECIES  OP  LEPTOGNATHIA. 

a.  In  female  inner  branch  of  uropoda  twice  as  long  as  oater.  The  second  or  first 
free  segment  of  thorax  about  two-thirds  as  long  as  the  third,  which  in  turn  is 
about  equal  to  the  fourth  and  fifth.  Sixth  and  seventh  segments  progress- 
ively somewhat  shorter.  Propodus  of  first  pair  of  legs  less  robust  than 
carpus 4.  i>ptogmat^ia  cceca  (Harger). 

of.  In  female  inner  branch  of  uropoda  more  than  three  times  as  long  as  outer.  The 
second  or  first  free  segment  of  thorax  about  same  size  as  the  last  one,  both 
being  shorter  than  the  others.  Propodus  of  the  first  pair  of  legs  scarcely 
smaller  than  carpus 5.  Leptognathia  longiremis  (Lilljeboig). 

4.  LEPTOGNATHIA  CCECA  (Harger). 

Paraianai8  cceca  Harger,  Am.  Jour.  Sci.,  XV,  1878,  p.  378. 

Leptochelia  cceca  Harger,  Proe.  U.  S.  Nat.  Mus.,  II,  1879,  p.  164;  Report  U.  S, 

Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  427, 428,  pi.  xiii,  fig.  91. 
Leptognathia  coeca  Norman  and  Stebbing,  Trans.  Zool.  Soc.  Lond.,  XII,  1886, 

R.  4,  p.  110. 

Habitat — Massachusetts   Bay,  oflf  Salem,    Provincetown,    Massa- 
chusetts. 
Depth, — Surface  to  48  fathoms. 

5.  LEPTOGNATHIA  LONGIREMIS  (Lilljeborg). 

Tanais  longiremis  Lilljeborg,  Bidrag  till  Kannedomen  om  de  inom  Sverige  och 
Norrige  forekommende  Crustaceen  af  Isopodernas  Underordning  och  Tana- 
idemas  Familj,  Upsala  Univ.  Arsskr.,  Math,  og  Naturv.,  1, 1865,  p.  23. 

Tanais  islandicus  G.  0.  Sars,  Archiv  for  Math,  og  Naturvid.,  Ghristiania,  1876, 
p.  346. 

Leptognathia  longiremis  G.  0.  Sars,  Archiv  for  Math,  og  Naturvid.,  1880,  p.  41; 
Norwegian  North  Atlantic  Expedition,  1876-1878,  Crustacea,  I,  1885;  II, 
1886,  p.  79,  pi.  VII,  figs.  17-28;  Account  of  Crust,  of  Norway,  II,  1896-1899*, 
p.  27,  pi.  XII.  —  Hansen,  Dijmphna-Togtots  zoologisk-botanske  Udbvtte, 
1886,  p.  185;  Vidensk.  Meddel.  fra  den  Naturh.  Foren.  i  Kjobh.,  1887,  p.  179, 
pi.  VI,  figs.  9-9b.     (See  Hansen  for  synonymy.) 

Habitat. — Greenland  (Hansen);  also  Scotland  (Scott);  Norway;  Ice- 
land; Denmark. 
Depth.— %^  to  40  fathoms. 

4.  ALAOTANAIS  Norman  and  Stebbing. 

6.  ALAOTANAIS  HASTIGER  Norman  and  Stebbing. 

Alaotanais  hxistiger  Norman  and  Stebbing,  Trans.  Zool.  Soc.  Lond.,  XII,  1886, 
Pt.  4,  pp.  113,  114,  pi.  xxm,  fig.  2. 

Habitat— Jjsit  590  11'  N.,  long.  50°  25'  W. 
Depth.— 1,750  fathoms. 
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8.  HETEROTANAIS  G.  O.  Sars. 

7.  HETEROTANAIS  LIMICOLA  (Harger). 

Pcmitanaii  limicola  Harger,  Am.  Jour,  Sci.;  XV,  1878,  p.  378. 

LeptocheHa  lirmcoia  Harger,  Ptoc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  IftS;  Report  U.  8. 

Commissioner  of  Pish  and  Fisheries,  1880,  Pt  6,  p.  424,  pi.  xiii,  figs.  87,  88. 
Heterotcmais  limicola  Norman  and  Stebbing,  Trans.  Linn.  80c.  Lond.,  XII,  1886. 

Pt  4,  p.  109. 

HcMtat. — Massachusetts  Bay,  off  Salem. 
Depth. — i8  fathoms. 

6.  LEPTOCHELIA  Dana. 

ANALYTICAL  KEY  TO  THE  SPECIES  OF  LEPTOCHELIA. 

a.  Gnathopods  in  male  greatly  elongated,  with  tuberculate  immobile  finger.    Upper 
antennse  three-jointed,  and  with  radimentary  flagellum  in  female,  much 
more  elongated,  and  with  a  multi-articulate  flagellum  in  male. 
6.  Outer  branch  of  uropoda  one-jointed. 

c.  Inner  branch  of  uropoda  five-jointed.    Antennuke,  with  basal  segment  nearly 
one-half  the  length  of  the  whole  oigan,  are  more  than  one-third  as  long  as 

the  body 8.   Leptocfielia  rapax  Harger. 

</.  Inner  branch  of  the  uropoda  six-jointed.     Antennulse,  with  basal  segment 
about  one-third  the  length  of  the  whole  organ,  are  about  two-thirds  as  long 

as  body 9.   LeptocJielia  saxignyi  (Kr^yer). 

b^.  Ou^er  branch  of  uropoda  two-jointed 10.   Leptochdia  minvia  Dana. 

tt^.  Gnathopods  in  male  not  greatly  elongated.    Upper  antennae  three-jointed,  not 
elongated  in  male. 
6.  Inner  branch  of  uropoda  six-jointed.    Terminal  alxlominal  segment  pointed 

posteriorly 11.   Leptochdia  ItiWa  (Kr^yer). 

l/^  Inner  branch  of   the  uropoda  five-jointed.    Terminal   abdominal   segment 
rounded  behind 12.   Leptochdia  {*i)  jUum  (Stimpeon). 

8.  LEPTOCHELIA  RAPAX  Harger. 

Leptochdia  rapax  Harger,  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  163;  Report  U.  S. 
CJommissioner  of  Fish  and  Fisheries,  1880,  Pt  6,  p.  424-426,  pi.  xm,  figs.  89, 90. 

Habitat, — ^Annisquam,  Massachusetts. 
Depth, — One-half  fathom. 

9.  LEPTOCHELIA  SAVIGNYI  (Ki^ifyer). 

Tanais  savignyi  Krctyer,  Nat.  Tidsskr.,  IV,  p.  168,  pi.  11,  figs.  1-12. 
Thnaia  edwardsii  Kr0yer  (female),  Nat.  Tidsskr.,  IV,  p.  181,  pi.  11,  figs.  13-19. 
Leptochdia  algicola  Harger  (female).  Report  U.  S.  Fish  Com.,  1880,  Pt.  6,  pp. 
421-423,  pi.  xni,  figs.  83,  84a-b,  86. 

Habitat. — Great  Egg  Harbor,  New  Jersey;  also  England;  France; 
Azores;  Mediterranean;  Madeira. 
Depth. — ^Found  on  surface. 

zo.  LEPTOCHELIA  MINUTA  Dana. 

Leptochdia  minvia  Dana,  Am.  Jour.  Sci.,  VIII,  1849,  p.  425;  U.  8.  Exp.  Exped., 

1862,  XIV,  p.  800,  pi.  Liii,  figs.  5a-d. 
Ddochochdia  forregti  Stebbing,  Ann.  and  Mag.  Nat.  Hist.,   (6)  XVII,  1896, 

pp.  4^-66. 
Leptochdia  minuta  Stebbing,  Ann.  Mag.  Nat.  Hist.  (6),  XVII,  1896,  pp.  156-160. 
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Habitat. — West  Indies;  also  Fiji  Islands. 
Depth. — Shallow  water. 

XX.  LEPTOCHBLIA  DUBIA  (Kr^yer). 

TanoM  dubiua  Kb0YER,  Nat  Tidsakr.,  IV,  p.  178,  pi.  ii,  figs.  20-22. 

Lepiochdia  edwardm  (male)  Bate  and  Wbstwood,  Brit  Seas.  Crnst,  II,  1868, 
p.  134. 

Tanaisfilum  Haroer,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  1874, 
Pt  1,  p.  573  (279).— Verrill,  Report  U.  S.  Commissioner  of  Fish  and  Fish- 
eries, 1874,  Pt  1,  p.  381  (87). 

Paralanais  algicola  (male)  Haroer,  Am.  Jour.  Sci.,  XV,  1878,  p.  377. 

Lepiochdia  algicola  (male)  Haroer,  Proc.  U.  S.  Nat  Mus.,  II,  1879,  p.  162;  Report 
U.  S.  Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  421-423,  pis.  xn, 
fi/;.  80,  and  xiii,  fi^.  86. 

Lepiochdia  dubia  Norman  and  Stebbino,  Trans.  Linn.  Soc  Lond.,  XII,  1880, 
pt  4,  p.  108. 

Hajbitat. — Noank,  Connecticut;  Woods  Hole  and  Provincetown,  Mas- 
sachusetts; also  Island  of  Guernsey,  British  Channel;  Ireland;  Atlan- 
tic coast  from  Brittany  to  Senegal  and  Teneriffe;  Mediterranean; 
Brazil. 

Depth. — Surface  to  one-half  fathom. 

za.  LEPTOCHELIA  (?)  FILUM  (Stimpson). 

TaiMM  jUum  Stimpson,  Mar.  Inv.  Grand  Manan,  1853,  p.  43. — ^Habokr,  Am. 

Joum.  Sci.,  XV,  1878,  p.  378. 
Lepiochdia  filum  HarOer,  Proc  U.  S.  Nat  Mus.,  II,  1879,  p.  164;  Beport  V.  S. 

Commissioner  of  Fish  and  Fisheries,  1880,  Pt  6,  p.  427. 

Habitat. — Gulf  of  St.  Lawrence. 
Depth. — 8  fathoms. 

7.  NEOTANAIS  Beddard. 

Z3.  NEOTANAIS  AMERICANUS  Beddard. 

Neotanais  americanua  Beddard,  Challenger  Report,  XVII,  1886,  pp.  124,  125, 
pi.  XVI,  figs.  4-6. 

Habitat.— SouthesLst  of  New  York;  38^  34'  N.  lat.,  72^  10'  W.  long.; 
also  36^  39'  S.  lat.,  50°  47'  W.  long 
Depth.— 1,2M)  fathoms 

FamOyll.  APSEUDIDJS. 

ANALYTICAL  KEY  TO  THE  GENERA  OF  AFSEUDro^B. 

a.  Lower  antennae  with  a  scale  articulated  to  the  end  of  the  second  joint    Head  and 
first  thoracic  segment  coalesced. 

6.  Exopods  present  on  both  pairs  of  gnathopods 8.  Ap^euda, 

I/,  Exopods  absent  on  both  pairs  of  gnathopods 9.  T^fphlap^eudn, 

a'.  Lower  antennae  without  a  scale.     Head  and  first  two  thoracic  segments  coa- 
leeoed 10.  Sphyn^pui. 
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8.  APSEUDES  Leach. 

14.  APSEUDES  GRACILIS  Norman  and  Stebbing. 

Apseudes  gracilis  Norman  and  Stebbing,  Trans.  Zool.  80c.  Lond.,  XII,  1886,  Pt. 
4,  p.  95-97,  pi.  XX. 

IIaiitat,—DB,yi&  ^trait,  lat  59°  10'  N.,  long.  50°  26'  W.,  also  in  the 
North  Atlantic. 

Depth, — 1,750  fathoms. 

9.  TYPHLAPSEUDES  Beddard. 

15.  TYPHLAPSEUDES  NEREUS  Beddard. 

Typhlapseudes  nereus  Beddard,  Proc.  Zool.  Soc.  Lond.,  1886,  Pt.  1,  p.  115;  Re- 
port on  the  Scientific  Results  of  the  Expl.  Voyage  of  H.  M.  8.  Challenger, 
ZooL,  XVII,  pp.  112, 113. 

Habitat, — Off  Sombrero  Island. 
Depth. — 460  fathoms. 

10.  SPHYRAPUS  Norman  and  Stebbing. 

z6.  SPHYRAPUS  MALLEOLUS  Norman  and  Stebbing. 

Sphyrapus  malleolus  Norman  and  Stebbing,  Trans.  Zool.  Soc.,  XII,  1886,  p.  98,  pi. 
XXII,  figs.  2, 3. — Bonnier,  Annales  de  V  Univers.  de  Lyons,  1896,  p.  665,  pi.  xxxi, 
fig.L 

ITabitat.— South  of  Cape  Farewell,  Greenland;  also  39°  39'  N.  lat., 
9^  39'  W.  long.,  off  coast  of  Portugal;  south  of  Rockall;  Bay  of  Biscay. 
Depth. — 1,450  fathoms. 

II.  FLABELLIFERA  or  CYMOTHOIDEA. 

analytical  key  to  the   families  of  FLABELLIFERA. 

a.  Legs  in  adult  in  six,  apparently  only  five,  pairs  ..Family  III.  GnaihiicUe  (p. 506). 
o^.  Legs  in  adult  in  seven  pairs. 

6.  Uropoda  lateral  and  superior,  outer  branch  arching  over  base  of  telson.     Body 

cylindrical,  narrow,  elongated Family  IV.  ArUhuridx  (p.  507) . 

I/.  Uropoda  lateral, 
c.  Abdomen  consisting  of  six  segments. 
d.  Uropoda  with  both  branches  developed;  mostly  lamelliform. 
e,  *  Maxillipeds  with  the  palp  free;  the  margins  of  the  last  two  joints  more 
or  less  setose,  never  furnished  with  hooks. 
/.  Mandibles  with  the  distal  half  stout,  very  conspicuous,  uncovered,  or 
with  only  the  anterior  margin  concealed;  from  the  base  toward  the 
middle  directed  forward  and  a  little  outward. 
g.  Mandibles  with  the  rather  broad,  more  or  less  tridentate,  cutting 
edges  meeting  squarely  behind  the  large  upper  lip;  the  secondary 
plate  and  peculiar  equivalent  for  the  molar  well  developed.     First 
maxillpe  having  the  plate  of  the  first  joint  armed  with  three  spines, 
that  of  the  third  with  many.    Second  maxillae  of  moderate  size,  the 
three  free  plates  very  setose.     Maxillipeds  with  the  palp  rather 
broad,  very  setose Family  V.  Cirolanid^  (p.  510). 

'Points  from  «  to  e^  inclusive  are  from  Hansen's  analyticAl  key  to  the  Cirolanidse, 
Vidensk.  Selsk.  Skr.,  6th  ser.,  natur.  og  math.  Afd.  V,  1890,  p.  317. 
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g^.  Mandibles  with  the  distal  part  prodaced  into  a  long  prominent  proc- 
ess, the  pair  mnch  overlapping;  the  secondary  plate  and  molar  eva- 
nescent First  mazillse  having  the  plate  of  the  first  joint  unarmed, 
of  the  third  carrying  one  very  long  spine.  Second  maxillae  small 
and  feeble,  the  free  plates  almost  rudimentary,  with  few  setae. 
\Iaxillipeds  with  the  palp  narrowed,  not  very  setose. 

Family  VI.  OoraUanidx  (p.  517). 

f.  Mandibles  with  the  distal  half  narrow,  most  or  all  of  it  concealed  by 

the  upper  and  lower  lips;  from  the  base  toward  the  apex  directed 

gradually  inward Family  VII.  Alcironidxip.  519). 

e^.  Maxillipeds  with  the  palp  embracing  the  cone  formed  by  the  distal  parts 
of  the  mouth  oigans,  the  inner  upper  margin  and  apex  never  setose, 
the  apex  and  sometimes  the  inner  upper  mai^n,  at  least  in  the 
males  and  in  fenuiles  without  eggs,  being  furnished  with  outward- 
curved  hooks. 
/  Mandibles  with  the  secondary  plate  very  often  visible;  palp  with  no 
inflated  joint.  Maxillipeds  commonly  seven-jointed,  sometimes 
four-jointed,  the  last  joint  in  the  latter  case  rather  short,  obtuse. 
Antenme  long,  unequal,  with  well-defined  peduncle  and  flagellum. 

Family  VIII.  .^JgicUt  (p.  520). 
f.  Mandibles  with  no  secondary  plate;  the  palp  in  adults  with  first  joint 
or  both  first  and  second  joints  inflated.     Maxillipeds  always  four- 
jointed,  last  joint  rather  long  and  narrow,  subacute.    Antennae  much 
reduced,  without  clear  distinction  betw^ecn  peduncle  and  flagellum. 

Family.  IX.  Cymothoidae  {p.  525) . 
df.  Uropoda  with  one  of  the  branches  almost  obsolete  or  rudimentary' — ^not 

lamelliform Family  X.  Limnoriidx  (p.  532 ). 

(/,  Abdomen  consisting  of  less  than  six  segments.    Abdomen  with  two  segments. 
Uropoda  with  one  branch  fixed,  immovable. 

Family  XI.  SphscromidaB  (p.  532). 

Family  IH.  GNATH1ID.E. 
11.  GNATHIA  Leach. 

ANALYTICAL   KEY  TO  THE  SPECIES  OP  QVATKIA, 

a.  Mandibles  in  male  with  the  basal  part  ornamented  on  the  superior  maigin  with  an 
elevated  crest,  which  is  irr^rularly  dentate.  Legs  furnished  with  many 
Hpiny  processes 17.  Gnathia  cristata  {Hanaexi). 

of.  Mandibles  in  male  without  elevated  crest  on  the  superior  margin.     L^s  without 
spiny  processes. 
h.  Mandibles  in  male  with  slight  notch  outside,  inner  edge  obtusely  produced  in  the 
middle,  tip  acute,  slightly  incurved.     Front  of  head  not  produced  in  the 

middle  beyond  the  antero-lateral  angles 18.  Gnathia  dongata  (Kruyer). 

y.  Mandibles  in  male  carinate  on  outer  side  near  the  middle,  the  carina  ending  in 
a  tooth-like  process,  irregularly  and  bluntly  toothed  near  the  base  within, 
tume<i  upward  at  apex.  Front  of  head  produced  in  the  middle  much  beyond 
the  antero-lateral  angles 19.  Gnathia  cerina  (Stimpeon). 

17.  GNATHIA  CRISTATA  (Hansen). 

Anceus  criMaim  Hansen,  Vidensk.  Meddel.  naturh.  Foren.  i.  Kjoebh.,  1887,  p.  182, 
pi.  VII,  fig.  2-2a. 

Habitat.— 1^^  32'  lat  N.,  58°  51'  long.  W. 
Depth, — 116  fathoms. 
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x8.  GNATHIA  ELONGATA   {KT^yer). 

Anceus  dongaius  Kr0Y£R)  Voy.  en|Scand.,  Crust,  pi.  xxx,  fig.  3ar-g;  Naturh. 

Tidsskr.  Ny  R.  II,  p.  388,  1847.--Han8en,  Vidensk.  Meddel.  naturh.  Foren  in 

Kjoebh.,  1887,  p.  182. 
Gnathia  dongcUa  G.  O.  Sabs,  Crust,  of  Norway,  II,  Pts.  3,  4,  p.  55,  1897,  pi. 

XXIII,  fig.  1. 

Habitat. — West  Greenland;  also  coast  of  Finmark;  Lofoten  Islands; 
Kara  Sea. 

Hansen  says  that  it  is  impossible  to  decide  whether  Prcmzina  rdn- 
hardi  belongs  to  this  or  to  another  species  of  Gnathia.  Kr0yer's  two 
original  specimens  have  not  been  preserved,  and  although  in  the  Co- 
penhagen Museum  there  are  four  specimens  of  Kr0yer's  species  iden- 
tified, it  can  not  be  known  if  one  or  two  of  these  are  the  original 
specimens. 

xg.  GNATHIA  CERINA  (Stimpson). 

Praniza  cerina  Stimpson,  Mar.  Inv.  Grand  Manan,  1853,  p.  42,  pi.  iii,  fig.  31.— 
Verrill,  Am.  Jour.  Sci.,  VI,  1873,  p.  439;  VII,  1874,  pp.  38,  41,  411,  502; 
Proc.  Am.  Assoc,  1873,  pp.  350,  364,  358,  362,  1874. 

Ancevjt  americanus  Stimpson,  Mar.  Inv.  Grand  Manan,  1853,  p.  42. 

Gnathia  cerina  Hargkr,  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  162;  Report  U.  S.  Com- 
missioner of  Fish  and  Fisheries,  1880,  Pt.  6,  p. 410-413,  pi.  xn,  figs.  75-79. 

ITabitat. — Bay  of  Fundy;  Massachusetts  Bay;  off  Salem;  Gulf  of 
Maine;  Casco  Bay;  Gulf  of  St.  Lawrence. 
Depth.— 10  to  220  fathoms. 

Family  IV.  ANTHURIDiE. 


analytical  key  to  the  genera  op  anthuridje.^ 

a.  Labium  terminating  in  two  rounded  lobes.     Mandibles  with  cutting  edge  of  two 
or  three  blunt  teeth,  and  a  semicircular  saw  in  place  of  molar  and  spine-row; 
palp  three-jointed.     First  maxillae  simple,  with  apical  teeth.     Maxillipeds 
with  three  to  six  broad  flattened  joints. 
6.  First  five  segments  of  abdomen  coalesced  into  single  segment  in  female. 

c.  Maxillipeds  three-jointed.     Flagella  of  both  pairs  of  antennte  few  jointed  in 

female;  of  first  mnltiarticulate  in  male 12.  Anthura, 

</.  Maxillipeds  four-jointed.     Flagella  of  both  pairs  of  antennse  rudimentary,  of 

the  first  pair  not  greatly  developed  in  male 13.  Cyathura. 

I/.  Segments  of  alxiomen  distinct.     Maxillipeds  six-jointed 14.  ArUhelura. 

of.  Labium  terminatinff  in  two  points,  acuminate.  Mandibles  without  teeth,  lancet- 
like, lobes  at  base  forming  channel.  First  maxillae  spear-like,  distally 
channeled  and  serrate.  Maxillipeds  elongate,  with  four  to  five  joints,  the 
second  of  which  is  elongate.  Abdomen  with  six  segments  and  telson  dis- 
tinct.   Antennae  in  both  sexes  with  many-jointed  fiagella 15.  Calathura, 

^Rtebbing's  key  to  the  Anthuridse  has  been  used  as  given  in  Trans.  Zool.  Soc. 
Lend.,  XII,  1886,  Pt  4,  pp.  121,  122. 
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12.  ANTHURA  Leach, 
ao.  ANTHURA  TENUIS  (Harger). 

PtUanihura  tenuvt  Harger,  Am.  Jour.  Sci.,  XV,  1878,  p.  377;  Proc  TJ.'R.  Nat. 

Miifi.,  1879,  II,  p.  62;  Report  U.  S.  CommiBsioner  of  Fish  and  Fisheries,  1880, 

Pt.  6,  p.  406-408,  pis.  XI,  xii,  figs.  71-74. 
Anikura  tenuis  Norman  and  Stebbing,  Trans.  Linn.  Soc.  Lond.,  XII,  1886,  PL  4, 

p.  124. 

Habitat, — Noank  Harbor,  Connecticut;  Long  Island  Sound;  oflF 
Watch  Hill,  Rhode  Island;  off  Block  Island;  Waquoit,  Vineyard  Sound; 
Casco  Bay,  Maine;  Grand  Manan,  New  Brunswick. 

Depth. — Surface  to  19  fathoms. 

18.  CYATHURA  Norman  and  Stebbing. 

ax.  CYATHURA  CARINATA  (Kx^yer). 

/  Ardhnira  gracilis  De  Kay,  Zool.  New  York,  Crust,  p.  44,  pi.  ix,  fig.  34,  1844. 
Anthura  carinata  Kr0yer,  Naturh.  Tidsskr.  (2),  II,  p.  402;  Voy.  en  Scand., 

pi.  xxvii,  fig.  3. — Schioedte,  Krebs,  Sugem.,  Naturh.  Tidsskr.  (3),  X,  p. 

211,  pi.  IV,  figs.  1-14;  Ann.  Nat  Hist.  (4),  XVIII,  1876,  p.  253.— Meinert, 

Crust.  Amphip.  et  Decap.  Dani«,  Naturh-Tidsskr  (3),  XI,  1877,  p.  77;  XII, 

1880,  p.  470. 
Anthura  polita  Stimpson,  Proc.  Acad.  Nat  Sci.  Phil.,  VII,  1856,  p.  393. — Hargbr, 

Proc.  U.  S.  Nat  Mus.,  II,  1879,  p.  162. 
Anthura  brunnea  Harger,  Report  U.  S.  Fish  Com.,  Pt.  1,  1874,  p.  572  (278).— 

VERRIL^  Report  U.  8.  Fish  Com.,  1874,  Pt.  1,  p.  426  (132). 
Anthura  polita  Harger,  Report  U.  S.  Fish  Com.,  1880,  Pt.  6,  pp.  398-402,  pi.  xr, 

figs.  68,  69. 
Cyaihura  carinata  Norman  and  Stebbing,  Trans.  Zool.  Soc.  Lond.,  XII,  1886,  PL 

4,  p.  124-125. 

HabitaL — Norfolk,  Virginia;  Great  Egg  Harbor,  New  Jersey;  Liong 
Island  Sound;  Noank  Harbor,  Connecticut;  off  Block  Island;  Ekist 
Providence,  Rhode  Island;  Vineyard  Sound;  Gloucester,  Massachu- 
setts; Greenland;  Denmark. 

Depth, — Surface  to  19i  fathoms. 

14.  ANTHELURA  Norman  and  Stebbing. 

22.  ANTHELURA  ABYSSORUM  Norman  and  Stebbing. 

Anihdura  abyssorum  Norman  and  Stebbing,  Trans.  Zool.  Soc.  Lond.,  XII,  1886, 
Pt.  4,  p.  127-128,  pi.  XXVII,  fig.  2. 

ITabitat.—^esLT  entrance  of  Davis  Straits,  lat.  59°  IC  N.,  long.  50^ 
25'  W. 
Depth.— 1,760  fathoms. 
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16.  CALATHURA  Norman  and  Stebbing. 

ANALYTICAL  KEY  TO  THE  SPECIES  OF  CALATHURA. 

a.  Byes  not  eonspicuous.  First  pair  of  antennae  with  flagellum  twelve  jointed,  not 
longer  than  the  length  of  the  head.  Second  pair  of  antennae  with  the  fia- 
gellum  twelve  jointed.  First  three  segments  of  thorax  hounded  laterally  by 
carinse.  Terminal  segment  of  body  triangular,  acute  at  apex,  margin  not 
crenulate.  Superior  or  outer  branch  of  uropoda  oval  in  form,  slightly  den- 
tated.    Inner  branch  acutely  triangular . .  23.  Calathura  branchiata  ( Stimpson ) . 

a'.  Eyes  conspicuous.  First  pair  of  antennse  with  flagellum  seventeen  jointed,  more 
than  twice  as  long  as  the  length  of  the  head.  Second  pair  of  antennae  with 
the  flagellum  twenty-three  jointed.  First  three  segments  of  thorax  not  bounded 
laterally  by  carinae.  Terminal  segment  of  body  linguate,  rounded  posteriorly, 
with  crenulate  margin.  Superior  or  outer  branch  of  the  uropoda  narrow, 
elongated,  not  dentated.    Inner  branch  rounded. 

24.  Calathura  crenvlala,  new  species. 

23.  CALATHURA  BRANCHIATA  (Stimpson). 

ArUhura  branchiata  Stimpson,  Mar.  Inv.  Grand  Manan,  1863,  p.  43.— Verrill, 

Am.  Jour.  Sci.,  V,  p.  101,  1873;  VII,  1874,  pp.  42,  411,  502;  Proc.  Am. 

Assoc.,  1873,  pp.  350,  357;  Report  U.  8.  Fish  Com.,  1874,  Pt.  1,  p.  511 

(217).— Harqbr,  Report  U.  S.  Fish  Com.  1874,  Pt.  1,  p.  573  (279).— Smith 

and  Hasger,  Trans.  Conn.  Acad.,  Ill,  1874,  p.  16. 
Ftaranihura  branchiata  Haroer,  Report  U.  S.  Fish  Com.,  1880,  pp.  402-405,  pi. 

XI,  fig.  70. — Axel  Ohlin,  Bidrag  till  Kannedomen  om  Malakostralsfaunan 

i  Baffin  Bay  och  Smith  Sound,  1895,  pp.  12,  13. 
FaraTithura  narvegica  G.  0.  Sars,  Bidrag  till  Kundskaben  om  Dyrelivet  paa 

vore  Havbanken,  Vidensk.  Selsk.  Forhandl.,  1872,  p.  88. 
Anthura  arctica  Heller,  Crust.  Pycnogoniden  und  Tunicaten  der  k.-k.  Osterr. 

Ungar.  Nordpol  Expedit.,  1876,  p.  14,  pi.  iv,  figs.  2-12.— G.  0.  Sars,  Prod- 

rom.  descrip.  Crust,  et  Pycnogon.  in  exped.  Norv^.,  1876,  in  Archiv  for 

Mathemat.  og  Naturvidenskab,  p.  347. 
Calathura  branchiata  Norman  and  Stebbing,  Trans.  Linn.  Soc.  Lond,,  XII,  1886, 

Pt.  4,  pp.  131-133,  pi.  XXVI,  fig.  1. 

Habitat. — Bay  of  Fundy;  Vineyard  Sound;  Georges  Bank;  Gulf  of 
Maine;  Casco  Bay;  Nova  Scotia;  between  Misaine  Bank  and  Middle 
Ground;  between  Middle  Ground  and  Halifax;  70^  8'  N.  lat.,  74°  20' 
W.  long. ;  also  off  Norway,  Scotland,  Ireland,  and  between  England 
and  Bay  of  Biscay. 

Depth.— V^  to  200  fathoms. 

34.  CALATHURA  CRENULATA,  new  species. 


Fio.  1.— Head  of  Calathxtba  cbenulata. 


Head  half  as  long  as  first  thoracic  segment,  frontal  margin  with 
small  median  point  and  prominent  lateral  angles.     Eyes  large,  dis- 
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tinct,  and  very  black.  First  pair  of  antennae  more  than  twice  as 
long  as  the  length  of  the  head;  flagellum  about  seven- 
teen jointed.  Second  pair  of  antennae  somewhat  longer 
than  first  pair,  with  joints  of  flagellum  stouter;  flagel- 
lum about  twenty-three  jointed. 

First  six  thoracic  segments  long  and  narrow;  second 
segment  narrower  posteriorly  than  anteriorly;  last 
segment  very  short,  one-third  shorter  than  preceding 
segment.  Abdomen  with  all  the  segments  distinct. 
Terminal  segment  long,  linguate  in  shape,  rounded 
posteriorly  with  crenulate  margin.  Outer  branch  of 
uropoda  arching  over  telson,  but  not  meeting  in  center; 
narrow,  elongated.  Inner  branch  of  uropoda  extending 
beyond  telson,  rounded  posteriorly, 
and  shorter  than  peduncular  joint; 
inner  margin  crenulate.  Abdomen 
about  equal  in  length  to  fifth  and  sixth  thoracic  seg- 
ments taken  together. 

First  pair  of  gnathopods  large,  subche- 
late;  second  pair  of  gnathopods  and  first 
pair  of  pereiopods  subchelate,  small. 
Other  pereiopods  ambulatory,  slender. 

One  specimen  (type)  sent  by  Mr.  F.  Stearns  to  the 
U.  S.  National  Museum  comes  from  between  Nassau  and 
Andros  Island,  Bahamas.  Another  specimen  was  taken 
by  the  U.  S.  Fish  Commission  steamer  Alhdtross  off  Cape 
Catoche,  Yucatan. 
Type.—OBX.  No.  23900,  U.S.N.M. 


Fio.  2.— Calathuba 

CBBNVLATA. 


Fig.  8.~ABDOifSif. 


Fig.  4.— First 
onathofod. 


Family  V.  CIROLANID.E. 

ANALYTICAL   KEY   TO  THE   GENERA   OF  CIROLANIDA. 

a.  No  branchke  developed  at  the  base  of  the  pleopoda.    Eyes  situated  on  the  sapefior 
side  and  very  often  also  on  the  inferior  side  of  the  head. 
6.  Peduncle  of  second  antennae  five  jointed.    Plate  of  second  joint  of  maxillipedfl 
furnished  with  hooks.    Uropoda  with  inner  angle  of  peduncle  produced, 
c.  First  and  second  pairs  of  pleopoda  equal  in  length  with  at  least  the  inner 

branch  submenibranaceous 16.  Cirolaticu 

c^.  First  pair  of  pleopoda  with  both  branches  hard,  and  forming  a  large  opercu- 
lum; second  pair  of  pleopoda  submembranaceoiis 17.  Conilera. 

I/.  Peduncle  of  second  antenna?  four  jointed.  Plate  of  second  joint  of  maxillipeds 
without  hooks.  Uropoda  with  inner  angle  of  peduncle  very  little  produced. 
Pleopoda  with  both  branches  submembranaceous.  Superior  antennse  with 
first  joint  of  peduncle  quite  short,  and  extended  straight  in  front  at  a  right 

angle  to  remaining  part  of  the  antenna 18.  Eurydioe^ 

of.  Branchiee  well  developed  at  the  base  of  the  pleopoda.     Eyes  developed  only  on 
the  inferior  side  of  the  head 19.  BathAfnamus, 
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16.  CIROLANA  Leach. 

ANALYTICAL   KEY   TO  THE  SPBCIBB  OF  CIROLANA. 

a.  Fifth  abdominal  segment,  with  lateral  angles  free,  not  covered  by  fourth  segment. 
b.  Body  short.  Terminal  abdominal  segment  trit»rinated.  Inner  branch  of 
uropoda  much  longer  than  outer  branch.  First  pair  oi  antennae 
short,  reaching  only  posterior  margin  of  head;  second  pair  not 
armed  with  brushlike  structure  on  flagellum.  Sides  of  head 
angulated.  Frontal  lamina  forming  a  lai^e,  rounded  projection, 
extending  beyond  the  apex  of  the  head,  and  separate  from  the 

frontal  process 25.   Cirolana  spharomiformis  Hansen. 

i/.  Body  elongate,  ovate.  Terminal  abdominal  segment  smooth.  Inner  branch  of 
uropoda  shorter  than  outer  branch.  First  pair  of  antennse  long, 
reaching  the  posterior  margin  of  the  first  thoracic  segment;  second 
pair  armed  with  a  brushhke  structure  on  flagellum.  Sides  of  head 
rounded.     Head  produced  in  front,  contiguous  with  frontal  lamina. 

26.  drolana  mayana  Ives. 
of.  Fifth  abdominal  segment,  with  lateral  angles  covered  by  the  fourth  segment. 
b.  Frontal  lamina  posteriorly  or  clypeus  anteriorly  produced  hornlike,  especially 
so  when  seen  from  the  side, 
c.  ilrst  pair  of  antennae  short,  reaching  only  to  the  posterior  margin  of  the  head. 
Without  indications  of  four  low  tubercles  on  head.    Terminal  abdom- 
inal segment  armed  with  eight  spines  ...  27.  Cirolana  minuta  Hansen. 
</,  First  pair  of  antennae  long,  reaching  the  posterior  margin  of  the  first  thoracic 
segment.     With  indications  of  four  low  tubercles  on  head.    Terminal 
abdominal  segment  without  spines,  crenulate  on  its  posterior  mar- 
gin   28.  Cirolana  virginiana  Richardson. 

^.  Frontal  lamina  and  clypeus  unarmed,  not  produced  horn-like;  anterior  mar- 
gin of  the  clypeus  connected  with  the  frontal  lamina. 
c.  Frontal  lamina  narrow,  elongate,  from  four  to  six  times  longer  than  broad. 
d.  Extremity  of  exterior  mai^in  of  inner  branch  of  the  uropoda  emarginate. 
e.  Terminal  segment  emarginate  at  its  extremity. 

29.  Cirolana  concharum  (Stimpson). 
^.  Terminal  segment  not  emaiginate  at  its  extremity. 

30.  Cirolana  impressa  Hai>(er. 
d^.  Extremity  of  exterior  margin  of  the  inner  branch  of  the  uropoda  not 
emarginate. 
e.  Second  pair  of  antennae  long,  extending  beyond  the  posterior  margin  of 
the  third  thoracic  segment 
/.  Eyes  small,  black,  longer  than  wide.    Branches  of  uropoda  narrow, 
lanceolate,  somewhat  elongated;  inner  branch  almost  three  times 
longer  than  wide.     Clypeus  smooth,  even.    Terminal  segment  pos- 
teriorly refunded 31 .  Cirolana  borealis  Lilljeborg. 

f.  Eyes  large,  brown,  as  long  aa  wide.  Branches  of  uropoda  short;  inner 
branch  hardly  twice  longer  than  wide.  Cl3rpeu8  with  margin  raised 
all  around  and  in  the  middle,  surrounding  two  impressed  areas.  Ter- 
minal segment  truncated  obliquely  with  apex  acute. 

32.  Cirolana  gracilis  Hansen. 
e^.  Second  pair  of  antennae  short,  reaching  the  middle  of  the  first  thoracic 

segment 33.   Cirolana  polita  (Stimpson). 

(/.  Frontal  lamina  broad,  short,  scarcely  twice  as  long  as  wide. 

d.  Terminal  segment  truncate 34.  Cirolana  obtrunoata,  new  species. 

df.  Terminal  segment  not  truncate,  roimded. 
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c.  Bo<ly  two  and  two-thirds  longer  than  broad.  Second  pair  of  anteniue 
reach  the  posterior  margin  of  fourth  thoracic  segment  Cater  branch 
of  uropoda  with  apex  bifid.    Color,  light  brown. 

.35.  droUma  parva  Hansen. 
ef.  Body  three  and  two-thirds  longer  than  broad.    Second  pair  of  antennse 
reach  the  i)osterior  margin  of  third  thoracic  segment     Outer  branch 
of  uropoda  with  apex  not  bifid.    Color,  white. 

36.  dToUma  aUnda,  new  speciee. 

25.  CIROLANA  SPHiBROMIFORMIS  Hansen. 

Cirolana  spharoiniformis  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  351-353, 
pi.  IV,  figs.  3^g. 

Habitat, — St.  Thomas,  West  Indies. 

26.  CIROLANA   MAYANA  Ives. 

Cirolana  mayana  Ives,  Proc.  Phil.  Acad.  Nat.  Sciences,  1891,  pp.  186-187,  pi.  vi, 
figs.  3-10. 

Habitat. — Coast  of  Yucatan;  Santa  Marta,  U.  S.  Columbia. 
27.  CIROLANA   MINUTA   Hansen. 

Cirolana  minuta  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  pp.  347,  348,  pi.  in,  figs, 
5-5d;  pi.  IV,  figs.  1-lf,  1890. 

Habitat. — St.  Thomas,  West  Indies. 

28.  CIROLANA  VIRGINIANA  Richardson. 

Cirolana  virginiana  Richardson,  Am.  Nat.,  XXXIV,  p.  216,  1900. 
Body   not  quite  twice  as  long  as  broad,   oval,   thickset.     Head 
transverse,  with  indications  of  four  small  tubercles,  two  on  the  ante- 
rior portion,  between  the  eyes,  and  two  on 
the  posterior  portion.     Eyes  large,  lateral. 
First  pair  of  antennae  long,  nearly  as  long 
as  the  second  pair,  reaching  the  posterior 
margin  of  the  first  thoracic  segment;  fla> 
gellum    twelve   jointed.      Second    pair   of 
antennae  extend  to  the  middle  of  the  third 
thoracic  segment;  flagellum  eighteen  jointed. 
First  thoracic  segment  one  and  a  half 

Fig.  6.— Abdomen   of  Cirolana      ,.  -  ,,  -^ixi 

viBGiNiANA.  tmies  longer  than  any  of  the  other  segments. 

Following  segments  of  equal  length. 

First  abdominal  segment  almost  entirely  concealed  by  last  thoracic 
segment.  Four  succeeding  segments  of  equal  length.  Terminal  seg- 
ment very  short  and  narrow,  not  longer  than  the  four  abdominal 
segments  taken  together,  posteriorly  rounded  and  crenulate.  Both 
branches  of  the  uropoda  crenulate.  Inner  branch  broad  and  equalling 
in  length  the  terminal  segment.  Outer  branch  narrower  and  a  little 
shorter  than  inner  branch. 

Abdomen  minutely  granulose. 
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Color,  light  brown. 

Two  specimens  were  collected  by  the  U.  S.  Fish  Commission  steamer 
Albatross  in  Chesapeake  Bay. 
Depth. — 81  fathoms. 
72^.— Cat.  No.  6350,  U.S.N.M. 

ag.  CIROLANA  CONCHARUM  (SUmpson). 

Mga  concharum  8nifP80N,   Mar.   In  v.   Grand  Maoan,   1853,  p.  42. — LCtken, 

Vidensk.  Meddel.,  1869,  p.  77,  1860. 
Ccmilera  corvcharum  Harger,  Report  IT.  S.  Commissioner  of  Fish  and  Fisheries, 

1874,  Pt.  1,  p.  572  (278).— Verrill,  Report  U.  8.  Commissioner  of  Fish  and 

Fisheries,  1874,  Pt.  1,  p.  459  (165). 
drolana  concharum  Harger,  Proc.  U.  S.  Nat.  Mus.,  1879,  II,  p.  161;  Report  IT.  S. 

Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  378-381,  pis.  ix,  x,  figs. 

58-63. 

Habital, — Currituck,  North  Carolina;  Charleston,  South  Carolina; 
Woods  Hole,  Massachusetts;  Vineyard  Sound;  Block  Island;  Long 
Island  Sound;  Halifax,  Nova  Scotia. 

Depth, — Surface  to  18  fathoms. 

30.  CIROLANA  IMPRESSA  Harger. 

Cirolcma  impresM  Harger,  Bull.  Mus.  Comp.  Zool.  Harvard  College,  XI,  1883, 
No.  4,  pp.  93-95,  pi.  I,  figs.  3-3d,  pi.  11,  figs.  3-3c.— Verrill,  Report  U.  S. 
Commissioner  of  Fish  and  Fisheries,  1883,  p.  559,  pi.  xxxvi,  fig.  165. 

jBabitat.—40''  2'  24"  N.  lat,  70-  23'  40"  W.  long.;  40^  3'  N.  lat.,  70^ 
31'  W.  long.;  39^  57'  N.  lat.,  69^  47'  W.  long.;  39^  56'  28"  N.  lat, 
69°  47'  W.  long. ;  Chesapeake  Bay. 

Depth.— 116  to  321  fathoms. 

8x.  CIROLANA  BOREALIS  Lilljeborg. 

CHrolana  borealis  Lilljeborg,  Ofvers.  Vet.  Akad.  Forh.,  1851,  p.  23. 

drolana  hirtipes  Heller,  Verhandl.  der  k.  k.  Zoologisch-Botanischen  Gesell- 

schaft  in  Wien,  XVI,  1866,  p.  742. 
Cirdana  Bpinipes  Bate  and  Westwood,  Brit.  Sess.  Crust.,  II,  p.  299. — Haroer, 

Bull.  Museum  Comparative  Zoology,  XI,  No.  4,  1883,  p.  91,  pi.  r,  figs.  2-2d; 

Pt.  2,  figs.  1-lc. 
drolana  borealis  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  321,  322,  pi.  i, 

figs.  1-lv.— G.  0.  Sars,  Crust,  of  Norway,  II,  Pts.  3,  4,  1897,  p.  70. 

Habitat. — Off  Cape  Florida;  Atlantic  coast  of  North  America;  also 
British  Isles;  Shetland  Isles;  coast  of  France;  Mediterranean  at  Naples; 
coast  of  Norway. 

Depth.— 'iZ%  fathoms. 

32.  CIROLANA  GRACILIS  Hansen. 

drolana  gratis  Hansen,  Vidensk.  Selsk.  Skr.  (6),V,  1890,  pp.  329-331,  pi.  11. 
fig.2-2g. 

Habitat. — St  Thomas,  West  Indies. 

Proc.  N.  M.  vol.  xxiii 33  ^         I 
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33.  CIROLANA  POLITA  (Stimpson). 

uEga  polUa  Stimpsox,  Mar.  Inv.  Grand'  Manan,  1853,  p.  41. — LtrrKKX,  Videnak- 
Me<ldel.,  18o9,  p.  77,  I860.— Verrill,  Am.  Jour.  Sci.,  V,  1873,  p.  16. 

Coniiera  politH  Harc.eh,  in  Smith  and  Harger,  Trans.  Conn.  Acad.,  Ill,  1874,  pp. 
3, 22.— Verrill,  Am.  Jour.  Sci.,  VII,  1874,  p.  411. 

CiroUwn  jxAiUi  HAR(iER,  Pnx*.  V.  S.  Nat.  Muh.,  1879,  II,  p.  161;  Report  U.  S.  Com- 
mi^ssioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  381, 382. 

Ilahitat, — Bay  of  Fundv;  Cape  Cod  Bay;  Salem,  jVia^sachiisett><;: 
Georji^es  Bank:  east  of  Banquereau. 
Dejyth.—Vl  to  190  fathoms. 

34.  CIROLANA  OBTRUNCATA,  new  species. 

Head  transversely  oval.  Eves  small,  lateral.  First  pair  of  antenna? 
short,  reaching  a  little  beyond  the  posterior  margin  of  the  head; 
flagellum  twelve  jointed.  Second  pair  of  antennie 
reach  the  middle  of  the  third  thoracic  segment: 
flagellum,  twent3-one  jointed. 

Thoracic  segments  subequal:  first  one  some- 
what longer  than  others.  Epimera  of  second, 
third,  and  fourth  segments  posteriorly  rounded: 
of  fifth,  sixth,  seventh,  and  eighth  segments 
pointed  posteriorly. 

First  abdominal  segment  partlv  covered  bv  la^st 

Fig.  6.— Abdomen  AND  LAST       .  .  ^,.  Ti***'  a*, 

TWO  THORACIC  SEGMENTS    thoracic  segmcttt,  tollowmg  four  segments  sub- 
op  CIROLANA  oBTRUN-    equal;  terminal  segment  with  its  posterior  margin 

truncate  and  minutely  crenulate. 
Uropoda  not  longer  than  posterior  margin  of  terminal  segment; 
inner  branch  longer  and  broader  than  outer  branch,  and  crenulate. 
Both  branches  rounded  posteriorly. 
Color,  brown. 

Single  specimen  from  Kingston,  Jamaica;  taken  from  surface. 
Ty2>e.—Q2X.  No.  23901,  U.S.N. M. 

35.  CIROLANA  PARVA  Hansen. 

drolana  pann  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  340,  341,  pi.  n,  fig. 
6-6b;  pi.  Ill,  fig.  1-ld. 

Ilahitat— Kqj  West,  Florida;  Gulf  of  Mexico;  St.  Thomas,  West 
Indies:  St.  Croix,  West  Indies;  between  the  delta  of  the  Mississippi 
and  Cedar  Keys,  Florida. 

Diij}tL—'26  to  27  fathoms. 

36.  CIROLANA  ALBIDA,  new  species. 

Body  narrow,  elongate,  three  and  two-thirds  times  longer  than 
broad.     Head  transverse,  eyes  large,  blacK.     First  pair  of  antenn<e 
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extend  to  the  end  of  the  peduncle  of  the  second  pair;  llagelluni  nine 
jointed.     Second  pair  of   antenna?  extend  to  the  pos- 
terior margin  of  the  third  thoracic  segment;  flagelhim, 
twenty-three  jointed. 

First  thoracic  segment  but  little  longer  than  those 
following,  which  are  subequal  in  length. 

First  abdominal  segment  entirely  covered  by  seventh 
thoi-acic  segment.  Terminal  segment  triangulate  with 
rounded  extremit}^  its  posterior  margin  denticulate 
and  bearing  eight  spines,  the  spines  alternating  with 
the  teeth.  The  uropoda  reach  the  end  of  the  teiminal 
segment;  the  inner  branch  is  obliquely  truncate  pos- 
teriorly, and  armed  with  spines;  the  outer  branch  is  ^^*  aI^LT^^''^ 
shorter  and  more  slender  than  the  inner  branch,  is 
pointed  at  its  extremity,  and  armed  posteriorly  and  on  its  external 
margin  with  spines. 

Color  white,  with  scattered  black  spots. 

Several  specimens  were  taken  by  Mr.  E.  L.  Morris  at  Sugarloaf  Key, 
Florida. 

Tj/j?e.—CsLt  No.  23902,  U.S.N.M. 

17.  CONILERA  Leach. 

37.  CONILERA  CYLINDRACEA   (Montagu). 

Oniscus  cylindraceivi  Montagu,  Trans.  Linn.  Soc.  Lond.,  VII,  1803,  p.  71,  pi.  vi, 

fig.  8. 
Cotnlera  morUaguiljEACHy  Diction,  d.  Scienc.  Natur.,  XII,  p.  348. — Desmarest, 

Consid.  Crust.,  p.  304. — Milne-Edwards,  Hist.  Nat.  d.  Crust.,  Ill,  p.  242. 
Conilera  cylindracea  Bate  and  Westwood,  Brit.  Sess.-Eyed  Crust,  II,  p.  304. — 

Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  358-361,  pi.  iv,  figs.  5-5c;  pi.  v, 

figs.  1-ld,  1890. 

Habitat, — Off  South  Carolina;  between  the  Delta  of  the  Mississippi 
and  Cedar  Keys,  Florida;  also  Gulf  of  Naples;  coast  of  England;  coast 
of  France. 

Depth.— Ill  to  159  fathoms. 

18.  EURYDICE   Leach. 

analytical   key   to  the  species  of   EURYDICE. 

a.  Terminal  segment  of  }x)dy  with  the  posterior  margin  widely  emarginate  in  the 
middle,  the  post-lateral  angles  obliquely  truncate,  and  each  ornamented  w^ith 
tw^o  robust  spines,  the  inner  one  much  longer  than  the  outer  one.  Base  of 
s^ment  with  a  deep  transverse  impression  in  the  median  line,  and  a  deep  late- 
ral impression  on  either  side 38.  Eurydice  spinigera  Hansen. 

q\  Terminal  segment  rounded  posteriorly  with  post-lateral  triangular  teeth,  between 
which,  a  space  intervening,  the  posterior  margin  is  denticulate,  a  spine  alter- 
nating with  each  tooth.  Base  of  segment  without  any  transverse  depressions, 
evenly  convex 39.  Eurydice  c(mvexa  Richardson. 
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38.  EURYDICE  SPINIGERA  Hansen. 

Eurydice  spinigeru  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  367-969,  pL  v, 
figs.  4-4c;  pi.  VI,  figs.  1-lc. 

Habitat. — West  Indies. 

39.  EURYDICE  CONVEXA  Richardson. 

Eurydice  convexa  Richardson,  Am.  Nat.,  XXXIV,  p.  217, 1900. 

Head  transverse;  anterior  margin  rounded.     Eyes  quadrangular. 
First  pair  of  antennae  short,  reaching  the  middle  of  the  last  peduncular 
joint  of  the  second  pair  of  antennae,  or  the  posterior  margin  of  the 
head;  flagellum  four  jointed.     Second  pair  of  antennae  long,  reaching 
the  anterior  margin  of  the  terminal  abdominal  segment  in  the  female; 
flagellum  eighteen  jointed.     In  the  male  the  second  pair  of  antennte 
are  equal  to  the  entire  length  of  body,  reaching 
the  tip  of  the  terminal  segment. 
Thoracic  segments  subequal  in  length. 
Abdomen  in  female  shorter  than  thorax   and 
head  together;  abdomen  in  male  about  equ&l  to 
thorax  and  head. 
First  five  segments  equal  in  length.     Terminal 
fics-terminalabdom-    segment  rounded  posteriorly,   with  post-lateral 
iNAL  SEGMENT  OF  EuEY-    trfangular  tccth,  between  which,  a  space  interven- 

DICE  CONVEXA.  ,     •         *^  . '  .  i 

ing,  the  posterior  margin  is  denticulate,  a  spine 
alternating  with  each  tooth.  The  uropoda  are  short,  not  reaching^  the 
extremity  of  terminal  segment.  Both  branches  are  truncate  and 
crenulate  on  their  exterior  margins  and  fringed  with  long  hairs. 

Color,  light  brown,  with  odd-shaped  markings  of  black. 

A  number  of  specimens  were  taken  by  the  U.  S.  Fish  Commiaaion 
steamer  Albatross  at  Cape  San  Bias,  Florida. 

%>^.— Cat.  No.  10049,  U.S.N.M. 

19.  BATHYNOMUS  Milne-Edwards. 

40.  BATHYNOMUS  GIGANTEUS  MUne-Edwards. 

Bnihynomm  giganieas  Milne-Edwards,  Ann.  N.  H.  (5)  III,  1879,  pp.  241-243. 

Hahltat. — West  Indies. 
Depth. — 955  fathoms. 
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Family  VI.  CORALLANID^E. 
20.  CORALLANA  Dana. 

ANALYTICAL   KEY  TO  THE  SPECIES  OP  CORALLANA.* 

a.   Kyes  moderate  or  large,  some  distance  apart  in  the  middle  at  the  upper  end. 
6.  Left  mandible,  seen  in  position,  with  the  apical  part  profoundly  trifid.     Clypeus 
and  labrum  very  conspicuous. 
c.  Basal  article  of  the  first  pair  of  antennae  narrow,  without  spine.     Head  of  male 
ornamented  with  three  hom-like  tubercles.    First  segment  of  body  not 

ornamented  with  tubercules 41.  CoraUana  tricomis  Hansen. 

</.  Basal  joint  of  the  first  pair  of  antennae  dilated,  ornamented  with  spine  at 
inner  exposed  angle.  Head  of  male  ornamented  with  four  hom-like 
tubercles.    First  segment  of  body  ornamented  with  two  tubercles. 

42.  CoraUana  sexticorniSy  new  species. 
2/.  Left  mandible,  seen  in  position,  with  the  apical  part  obscurely  trifid,  or  form- 
ing a  single  apex.  Labium  and  clypeus  partly  or  very  often  entirely 
covered  by  the  mandibles. 
c.  Basal  joint  of  the  peduncle  of  the  antennube  moderately  narrow,  seen  from 
below  not  prominent  above  the  basal  joints  of  the  antennie.  Last  seg- 
ment of  the  abdomen  not  ornamented  with  basal  tubercles  near  the 

median  line 43.  CoraUana  quadricomis  Hansen. 

</,  Basal  joint  of  the  peduncle  of  the  antennulse  very  much  dilated,  seen  from 
below  so  prominent  that  the  basal  joints  of  the  antennae  are  placed  in  a 
transverse  cleft  moderately  deep  between  the  antennulae  and  the  mandi- 
bles. Last  segment  of  the  body  ornamented  with  two  large  basal  tuber- 
cles situated  near  the  median  line. 
d.  Fourth  and  fifth  segments  of  the  abdomen  a  little  impressed  in  the  dorsal 
median  line,  not  ornamented  with  carinae  or  tubercles.  Last  segment  of 
the  abdomen  with  two  spines  at  the  apex. .  44.  CoraUana  subtilw  Hansen. 
<y.  Fourth  and  fifth  s^ments  of  the  abdomen  with  a  deep  longitudinal  exca- 
vation in  the  dorsal  median  line,  ornamented  with  many  carinae  and 
tubercles.    Last  segment  of  the  abdomen  with  four  spines  at  the  apex. 

45.  CoraUana  antUlensis  Hansen. 
a^.  Eyes  very  large,  contiguous  in  the  middle  of  the  head. 

y.  Last  segment  of  the  abdomen  rather  short,  widely  rounded  posteriorly  and  with 
a  median  excavation  deep  and  moderately  wide. 

46.  CoraUana  fissicauda  Hansen. 
y.  Last  segment  of  the  abdomen  rather  long,  narrowly  rounded  posteriorly,  with 

no  excavation. 

c.  Fourth  and  fifth  segments  of  the  abdomen  deeply  excavate  longitudinally  in 
the  dorsal  median  line  and  ornamented  with  carina\  Last  segment  of  the 
body  with  an  incision  in  the  middle  of  the  side,  and  ornamented  on  the 
dorsal  surface  with  two  densely  setose  areas  and  with  two  large  l>asal 
tubercles  situated  near  the  median  line 47.  CoraUana  oculata  Hansen. 

</.  Fourth  and  fifth  segments  of  the  body  very  little  impressed  in  the  dorsal 
median  line,  ornamented  with  no  carinae.  Last  segment  of  the  alxlomeii 
entire  at  the  sides,  ornamented  on  the  dorsal  surface  everywhere  with  very 
short  hairs  remotely  scattered 48.  CoraUana  wannhiffU  Hansen. 

^This  key,  with  the  exception  of  the  new  species  which  is  inserted,  is  taken  entirely 
from  Hansen.  Vidensk.  Selsk.  Skr.,  6th  ser.,  natur.  og  math.,  Afd.  V,  1890,  pp.  378, 
379. 
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41.  CORALLANA  TRICORNIS  Hansen. 

0)rallana  triconiis  Hansen,  Vidensk.  Selek.  Skr.  (6),  V,  1890,  pp.  379-381,  pi. 
VI,  figs.  4-4p ;  pi.  VII,  figs.  l-ld. 

HahitaL — Cape  Catoche,  Yucatan ;  between  Tampa  Bay  and  Dry 
Tortugas,  Florida  ;  between  Delta  of  the  Mississippi  and  Cedar  Keys, 
Florida  ;  St.  Thomas,  West  Indies ;  St.  Croix,  West  Indies ;  Jamaica; 
British  Honduras. 

Depth.— "iA  to  27  fathoms. 

42.  CORALLANA  SEXTICORNIS,  new  species. 

Head  in  the  male  ornamented  with  four  spines,  forming  two  trans- 
verse series  of  two  spines  each,  the  first  being  small,  the  second  two 
very  large  and  long,  much  longer  than  the  first  two  and  situated 
behind  them.     The  first  antennae  have  the  basal  joint 
large  and  dilated,  with  a  spine  projecting  outward 
from  the  inner  exposed  angle;  the  flagellum  eon- 
tains  eight  joints.     The  second  antennae  with  a  fla- 
gellum of  nineteen  to  twenty-one  joints  reach  the 
Fig.  oi^HEAD^  and    posterior  margin  of   the  third    thoracic  segment. 
FIRST  THORACIC  8EG-    Thc  hcad  of  thc  male  is  excavate  above  and  deeplj^ 
SEXTICORNIS.^   ^^*^    sunken  below  the  level  of  the  dorsal  surface  of  the 
body.     The  head  of  the  female  is  unornamented, 
with  only  a  slight  indication  of  two  small  tubercles  in  the  place  where 
the  large  spines  are  situated  on  the  head  of  the  male.     The  basal 
joints  of  the  first  antennae  of  the  female  are  large  and  dilated,  but 
without  the  prominent  spine  characteristic  of  the  male. 

The  first  thoracic  segment  in  the  male  is  ornamented  with  two  small 
tubercles  situated  close  together  on  the  anterior  portion.  These 
tubercles  are  wanting  in  the  female.  The  posterior  segments  of  the 
thorax  and  the  abdominal  segments  are  densely  tubercular. 

The  terminal  segment  of  the  body  is  pointed  posteriorly,  and 
fringed  with  hairs.  The  uropoda  are  about  as  long  as  the  terminal 
segment,  the  outer  branch  narrow,  the  inner  branch  wide  ;  both  are 
fringed  with  hairs  and  armed  with  a  few  spines. 

One  male  and  a  number  of  females  were  collected  by  Henry  Hemp- 
hill at  Key  West,  Florida. 

Jj/i?^.— Cat.  No.  13540,  II.S.N.M. 

43.  CORALLANA  QUADRICORNIS  Hansen. 

Corallana  qnadricornis  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  p.  382,  pi.  vn, 
fig.  3. 

Ilahitat, — St.  Thomas,  West  Indies. 
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44.  CORALLANA  SUBTILIS  Hansen. 

CoraUana  sMilin  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  882,  383,  ])\.  vii, 
figs.  iJ-3o. 

habitat. — St.  Thomas,  West  Indies. 

45.  CORALLANA  ANTILLENSIS  Hansen. 

Corallaiia  nntlllensis  Hansen,  Vidensk.  Selsk.  Skr.    (6),  V,  1890,  i)p.  383,  384, 
pi.  VII,  figs.  4-4i. 

Habitat — Key  West,  Florida;  St.  Thomas,  West  Indies. 
Depth, — Shallow  water. 

46.  CORALLANA  PISSICAUDA  Hansen. 

CoraUana  Jmicauda  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  385,  386,  pi. 
VII,  figg.  5-od. 

Habitat, — West  Indies. 

47.  CORALLANA  OCULATA  Hansen. 

CoraUana  oculata  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  386.  387,  pi. 
VII,  figs.  6-6b. 

Habitat. — West  Indies. 

48.  CORALLANA   WARMINGII  Hansen. 

CoraUana  tvarmin^ii  Hansen,  Vidensk.  Sel.^'k.  Skr.  (6),  V,  1890,  pp.  387, 388,  pi. 
VII,  figs.  7-7f. 

Habitat.— OS.  Cape  Catoche,  Yucatan;  IT'^^  47'  S.  lat.,  35^'  17'  W. 
long. 

Depth. — 24  fathoms. 

Family  VII.  ALCIRONID^. 

21.  ALCIRONA  Hansen. 

Clypeus  very  large,  crescent  shaped,  the  inner  margin  oe<iupying 
more  than  half  the  outer  side  of  the  mandibles.  Peduncle  of  the 
second  pair  of  antennae  long.  First  three  pairs  of  legs  with  the  fifth 
joint  not  produced  on  the  inner  side,  the  last  four  pairs  with  the  sixth 
joint  not  dilated. 

49.  ALCIRONA   KREBSII  Hansen. 

Alcirona  krehsii  Hansen,  Vidensk.  Selsk.  Skr.  (6),  V,  1890,  pp.  391,3>)2,  \A.  viii, 
figs.  1-lq. 

Habitat. — Off  Cape  Catoche,  Yucatan;  St.  Thomas,  West  Indies. 
Depth,— 2b  to  28  fathoms. 
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Family  VIII.  ^GID^. 

ANALYTICAL  KEY  TO  THE  OENXRA  OF  SOUiM. 

a.  Body  rather  compact.  Superior  antennae  short,  with  first  two  peduncular  joints 
more  or  less  expanded.  Epistome  large,  linguiform,  projecting  between  the 
bases  of  inferior  antennae.  Maxillipeds  with  palp  composed  of  five  joints. 
Front  separating  the  whole  or  a  great  part  of  the  first  article  of  the  fippt  pair 
of  antennae.  Flagellmn  of  first  pair  of  antennae  composed  of  many  articlee. 
Abdomen  compact 22.  .^!ga, 

a'.  Body  depressed.  Superior  antennae  short,  with  basal  joints  not  expanded.  ESpis- 
tome  very  small  and  narrow.  Maxillipeds  with  palp  composed  of  only  two 
joints.  Front  covering  more  or  less  the  peduncle  of  the  first  pair  of  antennae. 
Flagellum  of  first  pair  of  antennae  composed  of  four  to  six  articles.  Abdomen 
relaxed. 
6.  Eyes  present.  Anterior  pairs  of  legs  with  propodus  more  or  leas  expanded. 
dactyliis  forming  a  very  large  and  evenly  curved  hook.  Mandibles  with  the 
cutting  edge  expanded  inside  to  a  linguiform  lamella;  palp  well  developed, 
with  basal  joint  much  elongated.    Abdomen  not  much*  narrower   than 

thorax 23.  Roeineia. 

t/.  Eyes  wanting.  Anterior  pairs  of  legs  with  propodus  not  expanded,  dactyiae 
abruptly  curved  in  the  middle  and  terminating  in  a  very  sharp  point. 
Mandibles  with  the  cutting  edge  simple,  acuminate;  palp  of  moderate  leng^th. 
Abdomen  abruptly  narrower  than  the  thorax;  terminal  segment  very 
large 24.  Sy^icntus. 

22.  .^CGA  Leach. 

ANALYTICAL   KEY   TO  THE  SPECIES  OP  .«GA. 

n.  Peduncle  of  the  first  pair  of  antennae  plane  or  concave,  joints  fitting  into  each 
Other.     Frontal  lamina  plane  or  concave. 
6.  Terminal  segment  of  body  pointed  at  extremity. 

c.  Eyes  distant 50.  ^Ega  psora  ( Linnjeos) . 

</.  Eyes  contiguous 51.  jEffa  antUlenMs  Schioodte  and  Meinert. 

b^.  Terminal  segment  of  body  not  pointed  at  extremity. 
c  Terminal  segment  posteriorly  bisinuate.     Surface  of  segment  smooth,  without 

carinae 52.  ./Ega  ecarinata  RichardRon. 

c^.  Terminal  segment  posteriorly  emarginate  or  truncate. 
d.  Eyes  contiguous.     Terminal  segment  truncate. .  53.  ^Ega  crenHlaia  UjtlLeu. 
iV.  Eyes  distant.     Terminal  segment  emarginate...  54.  uEgatrebbii  {i}\k^T\n^. 
a'.  Peduncle  of  the  first  pair  of  antennae  well  rounded  and  with  joints  compress. 
Frontal  lamina  convex  or  compressed  and  elevated. 
h.  Eyes  contiguous, 
c.  Terminal  i«egment  of  body  whole,  entire. 

55.  .Ega  tenuipes  Schio(?dte  and  Meinert. 
K.  Terminal  segment  t)f  IkxIv  not  whole  or  entire. 

d.  Terminal  segment  dentated 56,  jEga  dentaia  Schioedte  and  Meinert. 

d^.  Terminal  segment  inciseil 57.  ^Ega  incisa  Schioedte  and  Meinert. 

I/.  Eyi*a  not  contiguous. 
c.  Terminal  segment  linguate,  incise<l  ix)steriorly,  obscurely  sulcate. 

58.  ASga  arctica  Lutken. 
(/.  Terminal  segment  8u])triangular,  apex  pro<luced. 
d.  Eyes  minute,  ovate.     Tenninal  segment  lightly  carinated. 

59.  jEga  vetitrom  M.  San*. 

d\  Eyt^  large,  round,  occupying  grt»ater  jiart  of  head.    Tenninal  segment  not 

carinateii 60.  .Ega  graciiipirs  Hansen. 
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50.  MQA  PSORA  (Linnaeus). 

€hUscu8p9ora'LiKVXUB,  Fauna  suecica,  2d  e<i.,  1761;  Syst.  Nat.,  I2th  ed.,  I,  1767, 
p.  1060.— O.  Fabricics,  Fauna  Groenlandtca,  p.  249, 1780. 

./Effa  emarginaia  Leach,  Trans.  Linn.  Hoc.,  XI,  1815,  p.  370;  Diet.  Sci.  Nat.,  XII, 
1818,  p.  349.— DssMARBOT,  Congid.  Crunt.,  1825,  p.  305,  pi.  zlvii,  figs.  4,  5.— 
Milnb-Edwards,  Hist.  Nat.  des  Crust.,  Ill,  1840,  p.  240;  R^ne  Anini., 
Cruet.,  1849,  pi.  iv,  fig.  4;  pi.  lxvii,  fig.  1.— Oould,  Rep.  Geol.  Mass.,  1835, 
p.  549;  Invert.  Maas.,  1841,  p.  338. 

.£gap9ora  Kr0yer,  Dan^.  Vid.Selsk.  Afh.,  VII,  1838,  p.  318. 

JEga  psora  Lilljeborg,  Ofvere.  Vet. -Acad.  Forh.,  1850,  p.  84;  1851,  p.  24. — 
LCtken,  Vidensk.  Meddel.,  1858,  pp.  65,  179,  1859;  1860,  p.  181  (7),  1861; 
Crustacea  of  Greenland,  1875,  p.  150. — Schioedtb,  Ann.  Mag.  Nat.  Hist.  (4), 
I,  1868,  p.  12.— Bate  and  Wbbtwood,  Brit.  Sess.  Crust.,  II,  1868,  p.  283,  fig. 
— M.  Sars,  Chr.  Vid.  Selsk.  Forh.,  1868,  1869,  p.  261.— G.  O.  Sars,  HaM. 
Fauna,  Crust.,  1872,  p.  275  (32).— Verrill,  Am.  Jour.  Sci.  (3),  V,  1873, 
p.  16. — Smith  and  Harger,  Trans.  Conn.  Acad.,  Ill,  1874,  p.  22;  Meinert, 
Crust.  Isop.  Amph.  Dec.  Dani«e,  1877,  p.  89. — Miers,  Ann.  Mag.  Nat.  Hiat. 
(4),  XIX,  1877,  p.  134.— Harger,  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  161. 

.^!ga  erUaUlie  Latreille,  R^ie  Anim.,  IV,  1829,  p.  134. 

jEffa  psora  Harger,  Report  T.  S.  Commissioner  of  Fish  and  Fisheries,  1880, 
Pt.  6,  pp.  384-387,  pi.  x,  fig.  64.     (See  Harger  for  synonymy.) 

Habitat, — Off  Marthas  Vineyard;  Georges  Bank;  Browns  Bank; 
La  Have  Bank;  Gulf  of  Maine;  Western  Bank;  Sable  Island  Bank; 
between  St.  Peters  Bank  and  Banquereau;  Newfoundland;  Gulf  of 
St.  Liawrence;  Labrador;  Holsteinborg,  Greenland;  in  Davis  Straits; 
also  Iceland;  British  Isles;  North  Sea;  Finmark;  Spitzbergen. 

Depth.— Z^  to  218  fathoms. 

51.  AGA  ANTILLENSIS  Schioedte  and  Meinert. 

JEga  antilimsis  Schkedte  and  Meinebt,  Naturhistorisk  Tidsskrift.,  XII,  1879-80, 
pp.  361,  362,  pi.  VIII,  figs.  10-13. 

Soibitat, — Cuba;  West  Indies;  off  Cozumel. 
Depth.— \.^  to  231  fathoms. 

5a.  AGA  ECARINATA  Richardson. 

Mqa  ecarinata  Richardson,  Proc.  Biol,  Soc.  Washington,  XII,  1898,  pp.  39,  40. 

Habitat. — Off  Little  Bahama  Bank:  l)etween  delta  of  the  Mississippi 
and  Cedar  Keys,  Florida. 
Depth.— ^  to  338  fathoms. 

53.  2B,QK  CRENULATA  LUtken. 

A'}ga  crenulaia  LOtken,  Vid.  Medd.  Naturh.  Foren.  i  Kjobhavn  f.  1858,  p.  70, 
pi.  A,  figs.  4, 5.— ScHKEDTE  and  Meinert,  Nat.  Tidsskr.  (3),  XII,  p.343,  pi. 
VII,  figs.  6-9. — Hansen,  Vid.  Medd.  Naturh.  Foren.  i  Kjobenkavn  f.  1887, 
p.  183. 

Habitat. — Ritenbenk  and  Umanek,  West  Greenland;  also  Iceland, 
Finmark,  coast  of  Noi-way. 
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54.  JEGA  WEBBII  (Guirin). 

PtereUts  mhhii  Gu6rin,  Mag.  Zool.,  V\.  VII,  1836,  pi.  xx,  figs.  la-e. 

jEga  wehbii  ScHicEirrE  and  Meinert,  Naturh.  Tidssk.,  XII,  1879-80,  pp.   347, 

348,  pi.  X,  figs.  1-4. 
?,Ega  vehbii  Hakger,  Bull.  Mus.  Comp.  Zool.,  Harvard  College,  ISS;},  XI,  No.  4, 

p.  95. 
JTahifat—OS  Fernandina,  Florida;  lat.  N.  31^  57',  long.  W.  78  -   18' 
35"  (Harger);  also  Cape  of  Good  Hope;  Portugal. 
Depth.— SSS  fathoms. 

55.  JGGA  TENUIPES  Schioedte  and  Meinert. 
jEga  tmuipes  Schkeote  and  Meinert,  Naturhistorisk  Tidsskrift,  XII,  187^^-80, 
p.  371,  pi.  IX,  fig.  'Mi. 
JIalyitat— Cuba, 

56.  ^GA  DENTATA  Schioedte  and  Meinert. 

.Ega  deniata  Schkeotb  and  Meinert,  Naturhistorisk  Tidsskrift,  XII,  1879-80, 
pp.  372,373,  pi.  X,  fig.  11-liJ. 
Habitat, — Cuba. 

57.  JEGA  I  NCI  S  A  Schioedte  and  Meinert. 

jEga  ineisa  Schiocdte  and  Meinert,  Naturhistorisk  Tidsskrift,  XII,  1879-80,  pp. 
373,374,  pi.  X,  fig.  13-15.— Harger,  Bull.  Mus.  Comp.  Zool.,  Har\'ard  Col- 
lege, x',  1883,  No.  4,  p.  96,  pi.  m,  fig.  1- 
Eahftat,—OS  Fernandina,  Florida;  off  Georgia;  off  St.  Augustine, 
Florida;  31^  57'  N.  lat.,  78^  18'  35"  W.  long. 
Depth,— 26S  to  440  fathoms. 

58.  JEGA  ARCTICA  LOtken. 

^a  arctica  LCtken,  Vid.  Me<ld.  Nat.  For.,  1858,  p.  71,  pi.  i  A,  figs,  1-3.- 
ScHKEDTE  and  Meinert,  Naturhistorisk  Tidsskrift,  XII,  1879-80,  pp.  374, 375. 
JTabttat.—Vnmnek  and  Hundeoerne,  near  Egedesminde,  Greenland; 
also  Iceland  and  Finmark. 

59.  iEGA  VENTROSA  M.  Sars. 

^ga  venirosa  M.  Sars,  Chr.  Vid.  Selsk.  Forh.,  1848,  p.  156. 

v%a  lovnii  Bovallius,  Bihang  Sv.  Ak.  Handl.,  XI,  No.  16,  pp.  3-6,  pi.  i,  figs.  1-10. 

jEgiochus  renlromi<  (M.  8ars)  Bovallius,  Bihang.  Sv.  Ak.  Handl.,  XI.,  No.  16, 

pp.  8-9. 
^giochm  iwrdemkiold'n  Bovallus,  Bihang  8v.  Vet.  Akad.  Handl.,  X,  1885,  No.  9, 

p.  5,  pi.  i-xi. 
-^ga  nordetinkioldii  (Bovallus)  Hansen,  Vidensk   Meddel.    naturii.     Foren.  i 

Kjoebh.,  1887,  pp.  184-187. 
^^ga  ventroBa  G.  O.  Sars,  Crust,  of  Norway,  II,  1897,  Pts.  3, 4,  p.  64,  pi.  xxvi,  ^,  3. 

^^*«^^«^.— Greenland;  also  coast  of  Norway;  Finland. 
Depth,~l)^Q  fathoms. 
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60.  MQK  QRACILIPBS  Hansen. 

.lEga  gracUipes  Hansen,  Isopoden,  Cuinaceeu  unci  Stomatopoden  tier  Plankton 
Exp.,  1895,  pp.  15, 16,  pi.  I,  fig.  6-6c. 

ITabttat.—G\x\i  of  Mexico;  North  Atlantic,  59,0^  N.  lat,  8,5^  W. 
long. 

Depth, — 730  fathoms;  1,524  meters  (Hansen). 

23.  ROCINELA  Leach. 

ANALYTICAL   KEY   TO   TH^  SPECIES   OF  ROCINELA. 

o.  Eyes  contiguous.     Head  produced  into  process  in  front. 

61.  Rocinela  oculata  Harger. 
of.  Eyes  not  contiguous. 
h.  Flagelluni  of  second  pair  of  antennae  with  fourteen  to  sixteen  joints. 

r.  Eyes  close  together.     Head  without  median  excavation,  not  bicarinate<i. 

62.  Rocinela  imularis  Schioedte  and  Meinert. 
</.  Eyes  widely  separated.     Propodus  of  prehensile  legs  with  two  to  four  spines. 
First  thoracic  segment  normal. 
d.  Frontal  margin  of  head  produced. 

f.  Head  tuberculated 63.  Rocinela  cubemis  Richardson. 

e^.  Head  not  tuberculated.     With  frontal  excavation.     Front  bicarinated. 

64.  Rocijiela  dumerilU  (Lucas). 
d^.  Frontal  margin  of  head  not  produced.     Terminal  segment  of  body  lingu- 
ate;  both  branches  of  the  uropoda  crenulate  on  their  external  margins. 
e.  Spots  present  on  both  sides  of  the  fourth  thoracic  segment. 

65.  Rocinela  maciilata  Schioedte  and  Meinert. 
e^.  Spots  wanting  on  fourth  thoracic  segment.     Spots  wanting  on  fourth  and 
fifth  abdominal  segments  and  terminal  segment. 

66.  Rocinela  americana  Schioedte  and  Meinert. 
I/.  Flagellum  of  second  pair  of  antennae  with  ten  or  eleven  joints.     No  tubercles 
developed  on  body.     Terminal  s^ment  of  body  ornamented  with  a 
pair  of  narrow  semilunar  bands,  separated  by  a  longitudinal  stripe. 

67.  Rocinela  signata  Schioedte  and  Meinert. 

61.  ROCINELA  OCULATA  Harger. 

Rocinela  ocvlaia  Harger,  Bull.  Mua.  Comp.  Zool.,  Harvard  College,  IX,  No.  4, 
pp.  97-99,  pi.  Ill,  fig.  2-2a;  pi.  iv,  fig.  1. 

Habitat,— ^2"^  18'  20"  W.  lat.,  78^  43'  W.  long. 
Depth.— "ih"^  fathoms. 

62.  ROCINELA  INSULARIS  Schioedte  and  Meinert. 

Rocinela  iwfularis  Schkedte  and  Meinert,  Naturhistorisk  Tidsskrift,  lS7i>-80,  XII, 
pp.  390, 391,  pi.  xii,  fig.  1-3. 

Hahitat, — West  Indies;  between  delta  of  the  Mississippi  and  Cedar 
Keys,  Florida;  off  Fernandina,  Florida. 
Depth,— "^"2^  to  273  fathoms. 

63.  ROCINELA  CUBENSIS   Richardson. 
Rocinela  cubengi*  Richardson,  Proc.  Amer.  Phil.  Soc..  XXXVII,  1898,  i)p.  13, 14. 
Habitat. — Off  Habana. 
Depth, — 143  fathoms. 
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N-  ROCUfBLA  OOMKRIUI 


...  J /     ^' .  -_  ~''™""  ^  **" 


>-♦!-?<{.  pi.  III.  it.  4^  ^  ^^4«*im.  Ml.  pp. 

•"  Atl«,tic  Or«n.  :>;   4^-  T'  ht.  X..  U    rV^^*^*  AdrmtocSea; 
^^>'#^-ii..  fathom...  "«»-'»- 

65.  ROCINELA  MACULATA  Trtiii iln  -~f  m,^^^,, 

tuiturh.  Foren.  i  Kjo^bh.,  l->i»7.  p.  IST.  «»*»ki.  *  iden^k.  Meddd. 


66.  ROCINELA  AMERICANA  "hji,  ,|„   ^^  Meiaert. 

/JW,,,„._Xrenton.  Jlaine:  *)=  2"  M"  X.  hL.  10=  23.  w  ™,   , 

■Lf'irpth.^^:,  to  157  fathoms. 

67.  ROCINELA  SIGNATA  Schkrtte  .nd  Meinm 

^/ss^mTri^^^^ 

the  Mississippi  and  Ceckr  Kevs,'  Florir        ^'  "^  ^'""^'^  ^^^^  of 
JMj4L~Low  water  to  26  fathoms. 

24.  SYSCENUS  Hargep. 
68.  SYSCENUS  INFELIX  Harger 

S;,^-e„„j,  infills  Harokr,  Renort  V  «5  Pi.k  r> 

M-,(V,„,p.  Z.x„.;HraM  CollS?  Xl^i^*'  T  ^^"^^  1880;  Bull 
faK".  o-^a,  pi.  ,v,  fi^.  3-3h.  ^'        '  ^^'  ^''-  •»'  PP-  100-102.  pi.  „,, 
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Family  IX.  CYMOTHOID.E. 

ANALYTICAL   KEY  TO  THE   GENERA   OF  CYMOTHOIDiE.* 

a.  Head  not  at  all  immersed  or  set  in  the  first  thoracic  segment. 

6.   Uropoda  and  terminal  segment  ciliated.     Eyes  large,  conspicuous.  .25.  ^EgatJioa. 
y.  Uropoda  and  terminal  segment  not  ciliated.     Eyes  small. 

c.  Posterior  angles  of  first  s^ment  of  body  prominent  or  produced,  very  often 
acute;  posterior  angles  of  the  following  segments  increasing  gradually 
in  length,  the  first  of  these  very  often  scarcely  prominent,  the  posterior 
ones  very  often  produced,  abruptly  longer  than  the  first.  Epimera  of 
the  first  segments  extending  beyond  the  posterior  angles  of  the  seg- 
ment; posterior  ones  produced,  acute 26.  NerocUa. 

</,  Posterior  angles  of  first  six  segments  of  body  scarcely  or  not  at  all  promi- 
nent, those  of  seventh  segment  produced.  Epimera  of  first  segments 
very  often  almost  or  quite  reaching,  or  not  reaching  by  a  short  dis- 
tance, the  posterior  angle  of  the  segment 
cL  Body  compact.  Head  not  constricted  at  base.  Uropoda  very  often  more  or 
less  longer  than  terminal  segment.     Legs  gradually  increasing  in  length. 

27.  Anilocra, 

<f .  Body  relaxed.    Head  constricted  at  the  base.    Uropoda  much  shorter  than 

terminal   segment.     Legs   gradually  and    much    longer  successively; 

seventh  pair  abruptly  very  much  so 28.  Olendra. 

of.  Head  more  or  less  immersed  or  set  in  first  thoracic  segment. 
b.  First  pair  of  antennse  contiguous  at  the  base. 

c.  Epimera  of  the  first  pair  with  a  carina  produced  in  the  form  of  a  spoon  in 
female.  Ungulse  very  long,  unequal  in  length;  those  of  the  third  pair 
longest,  abruptly  longer  than  second  pair.  Terminal  segment  trans- 
verse  29.   CeraiotJuKL. 

</.  Epimera  of  the  first  pair  not  produced  in  female.  Ungulae  mostly  very  short, 
very  rarely  long,  equal  in  length.     Terminal  segment  subtriangular, 

semicircular,  often  bilobed 30.  Mdnertia. 

I/.  First  pair  of  antennee  manifestly  distant  at  the  base. 

c.  Abdomen  manifestly  separated  from  the  thorax,  abruptly  narrower  than 

thorax 31.  Cymothoa. 

cf.  Abdomen  continuous  with  thorax,  not  narrower  than  thorax. 

d.  Body  hunched  or  compressed 32.  Agama, 

df.  Body  evenly  convex,  not  hunched. 
e.  Abdomen  very  little  or  scarcely  immersed.    Segments  of  thorax  either 
equal  in  length  or  the  first  segment  abruptly  longer  and  the  last  segment 

abruptly  shorter  than  the  others 33.  lAvoneca. 

ef.  Abdomen  very  deeply  and  profoundly  immersed.  First  segment  of  the 
thorax  manifestly  longer  than  the  second;  six  posterior  segments  gradu- 
ally decreasing  a  little  in  length 84.  Irorm, 

25.  ^CGATHOA  Dana. 

ANALYTICAL   KEY   TO   THE   SPECIES  OF  ^GATHOA. 

o.  Frontal  margin  of  head  produced  anteriorly  in  a  median  linguate  projection. 

69.  A^aihoa  Ixnguifrom,  new  species, 

of.  Frontal  margin  of  head  not  produced  anteriorly  in  a  median  projection. 

6.  Surface  of  head  smooth,  evenly  convex.     Second  pair  of  antennae  ten-jointed. 

First  thoracic  segment  longer  than  any  of  the  succeeding  segments,  which 

are  of  equal  length 70.  jEgalho<i  loliginm  Harger. 

'  The  definitions  of  genera  are  taken  from  Schi(Edte  and  Meinert's  Monograph  of 
the  Cymothoidffi,  Naturhist,  Tidssk,,  XIII,  XIV,  1881-1884.  ^  j 
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69.  £GATHOA  LINGUIFROXS.  taew  < 

II'-:  i    •-^.•r.    -  :—    r'-.'.  i-^L     Fr-:.i!    r-\rj^>.   a'-mpcly  pn»diu*ed 

.•' r!   r.y  :;.•.,    i    r:.--i.':in   !  :  j-.tV    jr  •- t:   r..  with  a[^x    nmnded^ 

J-  -•'  r:   r  |ti-:    -f  jr»  ;-  :!  -.  f  :•:.:  j  :&  rui^^I  Mirfaoe 

:-n-.-:-  r.-i.-t'-r.  riurt -rh'-u  i,  extendi  n«r  back 


*'i:" 


/-^  — -^  ti»  •-v»-^.     E'i*-*  Lirj--.  «'Val.  •n^upvinvT  nrL^-third:^  the 

~_     ^  wii'h  of  L"ui.      Fir-t  ittir  ^-f  antenn*  nine-jointed- 

___^         >-»i,r:i  fuiir  iL«»rr-  -I^r.  i^-r.  ei.ua!  in  U-RiTth  to  first  pair, 
^'^      T  :ir:i  t»ri-j'  ir.t*-!. 

-^^^^  Fir-t  iLive  ih«»ni«ii-  •^-jiM^'^t-  lonif.  >*xx>nd  one  short- 

^^^^  t-t:  l:i-t  four  -^'jn^r.t^  --h'lrt-  «^f  m-arly  etjual  len^h. 

^"^         *  All  ii\^  a'Nioniinal  -^mn^nt."*  di-^tinct:  first  five  equal  in 

'*  '  bntrth.  tt-niiinal  ^'jm^-nt  nuind^Kl  at  apex.     Uropoda 

y^  *      l«.ii;r»'r  than  u-rmiiia!  ^^imient.     Inner  branch  obliquely 

tniiH-at**  at  apex  and  ^-horter  than  outer  branch,  which 
i-  <>^tii'*«'ly  jx»inted. 
iVith   branrli»--».  a^  wi-ll  a<  the  posterior  niarvin  of  the  temiinal 
ft^'jfriH-nt,  an*  friii<r»*d  with  hair<. 

Iji^if^  -iiiiilar  in  structure,  with  cur\-ed  ilactyli. 
(>>lor,  li^flit  brown,  with  si-attered  black  dot.>. 
A  •'injjrU'  ^fXM-imen  was  obtained  at  Trinidad. 
Tyy^^.— (/at.  Xo.  '1?A^}Z.  U.S.N.M. 

70.  AGATHOA  LOLIGINEA  Harger. 

f  C'iiftothf^i  fM-'ihffn  Say,  Joiir.  \t\  Nat.  S-i.  Phil..  I,  1S18.  pp.  398, 399. 

jf>fith,fi  h,H(/,„*n  Haroek.  Am.  Jour.  Si-i.,  XV,  1*598,  p.  376;  Proc.  U.  S.  Nat. 

MiiH..  II.,  \>^1\K  p.  I  HI.     Kep<jrt  U.  S.  ConimL<!noner  of  Fieh  and  Fisheries, 

l>s^),  Pt.  H,  pp.  :i<^3,:i94,  pi.  X,  tig.  m. 

Jffihifat. — Savin  Ro<k,  near  New  Haven,  Connecticut:  Fort  Macon, 
North  Carolina:  St.  Johns  River,  Florida  (Say). 

('ijin(flhoa  orttlata  Sav  is  probabh'  identical  with  ^iufathoa  lol!g!nea 
Harcfcr.  In  the  d(»scription  ^ven  by  Say,  the  characters  which  point  to 
thi>i<lc'ntitication  arc  •'IkxIv  elongate  oval;  head  trilobate  behind,  mid- 
dle IoIm*  smallest:  alKlonien,  sei^ments  not  shorter  than  terminal  thoracic 
ones;  tail,  t<»nninal  s(»gment  shorter  than  the  four  preceding  segments 
conjunctly.  Lateral  line  of  body  foniiing  a  perfectK  uninterioipted 
(Uirvc»;  head  regularly  rounded  before,  broader  than  long;  eyes  large, 
(conspicuous,  fascets  regularh'  hexagonal;  terminal  segment  hardly 
broader  than  pre(!(»ding  segment,  rounded  at  tip,  edge  ciliate,  nearly 
equal  to  length  of  the  four  preceding  joints  conjunctly.  Uix>poda 
ciliated." 
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Sa3''s  species  is  clearly  not  a  CymotluHi^  and  can  bi^  placed  with  no 
other  genus  of  the  Cymotlvoldw  than  ui'Ejathod^  because  of  the  ciliated 
uropoda  and  ciliated  t<>rminal  abdominal  segment. 

Although  nothing  is  said  of  the  antennae  in  the  meager  description, 
the  species  can  hardly  be  placed  among  the  ^(jldm^  because  of  the 
long  abdominal  segments  which  are  equal  in  length  to  the  posterior 
thoi-acic  segments,  the  head  trilobate  })ehind,  regularly 
rounded  before,  and  terminal  segment  hardly  broader 
than  preceding  segment. 

71.  ^GATHOA  MEDIALIS  Richardson. 
^E<jfU?ttj4imediafiiiRicuARDiioSj  Am.  Nat.,  XXXIV,  19(K),  p.  220. 

Body  narrow,  elongate;  abdomen  not  narrower  than 
thorax. 

Head,  with  anterior  margin,  broadly  rounded  in 
front;  central  portion  sharph'  raised  above  lateral 
portion,  which  is  deeply  excavate  just  in  front  of  eyes. 
Eyes  iarge,  occupying  two-thirds  the  width  of  the 
head.  First  pair  "^  of  antennae  eight- join  ted;  second  ^^' ]^^~^,^''''''* 
pair  more  slender,  equal  in  length,  and  nine-jointed. 

First  three  segments  of  thorax  subequal,  last  four  subequal  and  some- 
what shorter  than  first  three.  First  five  abdominal  segments  equal  in 
length.  Terminal  segment  rounded  posteriorly.  Uropoda  longer 
than  terminal  segment;  branches  unequal.  Outer  ])ranch  the  longer; 
inner  branch  obliquely  truncate.  Legs  similar  in  structure,  with 
curved  dactyli.  Color,  light  ])rown,  densely  covered  with  black  spots. 
Single  specimen  from  Barren  Island,  Chesapeake  Bay. 

Depth. — 3  to  25  fathoms. 

Type.—i^^i,  No.  23904,  U.S.N.M. 

26.  NEROCILA  Leach. 

ANALYTICAL    KEY    TO   THE   SPECIES   OF    NEROCILA. 

a.  Heail  rounded  like  a  circle  in  front;  eyen  indistinct,  obscure.  Terminal  segment 
(;ordate,  acuminate,  lightly  carinated.  irro|>oda  scarcely  longer  than  the  ter- 
minal negment;  inner  branch  much  shorter  and  wider  than  outer  branch, 
acnminate;  outer  branch  narrow,  scythe-shaped. 

72.  Neroclhi  acuminata  Schia^dte  and  Meinert. 

of.  Head  eubtruncate  in  front.  Eyes  distinct,  black.  Tenuinal  segment  regularly 
rounded,  not  carinated.  Uropoda  much  longer  than  terminal  segment; 
inner  branch  narrowly  oval,  obliquely  truncate,  and  shorter  than  outer  branch; 
outer  branch  narrowly  ovate  or  lanceolate 73.  Xerocila  munda  Harger. 

72.  NEROCILA  ACUMINATA  Schioedte  and  Meinert. 

NerocUa  acuminata  Schicedte   and  Meinert,  Naturhistorisk  Tidsskrift,  XIII, 
1881-1883,  pp.  48-50,  pi.  in,  figs.  5-6. 

Hahitat, — Atlantic  Ocean  and  Gulf  of  Mexico;  St.  Anna,  Mexico; 
LouiBiana;  Pensacola  and  St.  Marys  River,  Florida;  Fort  Macon,  North 
Carolina;  New  Point,  Virginia. 
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73.  NBROCILA  MUNDA  Harder. 

NerocHa  muiuia  Haruer,  Rt^jwrt  U.  S.  CommiaBioner  of  Fish  and  Fisheries, 
1874,  Pt.  1,  p.  571  (277);  I»roc.  U.  S.  Nat  Mus.,  II,  1879,  p.  161.— Verbill, 
Report  U.  8.  Commieeioner  of  Fish  and  Fisheries,  1874,  Pt.  1,  p.  459  (165).— 
Haroer,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  1880,  Pt  6,  pp. 
392,  393,  pi.  X,  fig.  65. 

Habitat,  — ^Vi neyard  Sound. 

27.  ANIL-OCRA^  Leach. 

ANALYTICAL    KEY    TO   THE   SPECIES  OF   ANILOCRA, 

CL  Head  produced,  with  sides  sinuate  and  roundly  truncate  in  front.  Terminal 
abdominal  segment  varying  in  width,  either  equally  as  long  as  wide,  or  mani- 
festly longer  than  wide.  Uropoda  much  shorter  than  caudal  segment;  inner 
branch  scarcely  much  longer  and  much  wider  than  outer  branch. 

74.  AnUjocra  laticauda  Milne-Ed waitLs. 
a^.  Head  rounded  as  a  circle  in  front.     Terminal  abdominal  segment  wider  than 
long.     Uropoda  manifestly  longer  than  terminal  segment;  inner  branch  much 
shorter  and  scarcely  wider  than  outer  branch. 

75.  Anilocra  plebeia  Schicedte  and  Meinert. 

74.  ANILOCRA  LATICAUDA  Milne-Edwards. 

Anilocra  laticauda  Milnb-Edwards,  Hist  Nat  Crust,  III,  p.  259. 

Anilocra  mexicana  Sau.ssire,  Rev.  Mag.  Zool.,  1857,  p.  505. 

AnUocra  leachii  (Kr0yer),  Schkedte,  Natur.  Tidsskr.,  IV,  1866,  p.  205,  pL  xi, 

figs.  2a-2g. 
Anilocra  laticauda  Schkedte  and   Meinert,  Naturhistorisk   Tidsskrift,    XIII, 

1881-1883,  pp.  126-131,  pi.  ix,  figs.  1-3. 

Hahitat, — From  Maryland  to  Straits  of  Magellan:  Maryland;  Key 
West;  St.  Anna,  Mexico;  Cozumel,  Yucatan;  Habana,  Cuba;  St 
Thomas;  St.  Croix;  St.  Bartholomew;  Rio  de  Janeiro,  Brazil;  Sandy 
Point,  in  Straits  of  Magellan ;  Porlamar,  Margarita  Island,  Venezuela. 

75.   ANILOCRA  PLEBEIA  Schicedte  and  Meinert. 

Aniljocra  plebeia  Schiiedte  and  Meinert,  Naturhistorisk  Tidsskrift,  XIII,  1881- 
1883,  pp.  145,  146,  pi.  x,  fig.  3. 

HahlUit, — Shores  of  Costa  Rica,  Central  America. 

28.  OLENCIRA  Leach. 

76.  OLENCIRA  PR-ffiGUSTATOR   (Latrobc), 

Oniscus praguMatfrr  Latrobk,  Trans.  Amer.  Philos.  See.,  V,  p.  77,  pi.  i. 
Ojmothoa  pnrgmtatnr  Say,  Jour.  Ac.  Nat.  Sk-i.  Phila.,  I,  1818,  pp.  3^5,  396. 
Olencira  lamarckii  Leach,  Diet.  S<'.  Nat.,  XII,  p.  351. — Desmarect,  (Vmsid.  (ien. 

Crust.,  p.  307.— Milne-Edwardh,  Hist.  Nat.  Crust.,  Ill,  p.  264. 
Olencira  pnvgmtatur  ScnicKDTEand  Meinert,  Naturh.  Tidsskrift,  XIII,  1881-1883, 

pp.  152-154,  1)1.  X,  fijTH.  ()-9. 

*  The  HjR'cit'H  (Ic^sfrilKMl  by  Nichfilson  in  his  Hist.  Nat.  de  St.  Domiuique,  pp.  34^5, 
iM4,  pi.  VII,  fig.  2,  under  tlie  nanio  of  Pon  de  Sarde^  and  which  he  speaks  of  M 
*'le  vVritahle  PfdicuhiM  marittfts  ile  Kondelet  et  Marcgrave,*'   probably  belongB  to 
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HahltaL — ^Potomac  River;  York  Spit,  Virginia;  Dividing  Cove;  St. 
Georges  Island,  Maryland;  Fort  Monroe,  Head  of  Cockrell  Creek, 
Hampton  Creek,  Lower  Chesapeake  Bay;  Cape  Charles,  Virginia;  off 
Great  Wicomico;  Pensacola  and  St.  Marys  River,  Florida. 

29.  CERATOTHOA  Dana. 

77.  CERATOTHOA  LINEARIS  Dana. 

Ceratolhoa  linearis  Dana,  U.  S.  Explor.   Exped.  Crust.,  II,  p.  752,  pi.  l,  fig.  1 

a-ld. 
/  O/mothoa  impremi  Say,  Jour.  Ac.  Nat.  Sci.  Phil.,  I,  1818,  p.  .397. 
Oroto^^ioa  ejroc<B/i  Cunningham,  Trans.  Linn.  Soc.  London,  XXVII,  p.  499,  pi. 

LIX,  fig.  5. 
Glossobius  linearis  ScnicETyrE  And  Meinert,  Naturhistorisk  Tidsskrift,  XIII,  1881- 

1883,  pp.  301^08,  pi.  XII,  fig.  1-2. 
Ceratothoa  linearis  Stebbinq,  Hist,  of  Crust.,  1893,  p.  354. 

Habitat.— Yxom  42^  to  21°  N.  lat;  8°  to  10°  N.  lat.,  40°  to  50°  W. 
long.;  34°  N.  lat,  51°  W.  long.;  Rio  Janeiro;  in  the  Gulf  Stream 
everywhere;  Cape  May,  New  Jersey  (Say). 

SO.  MEINERTIA  Stebbing. 
78.  MEINERTIA  TRANSVERSA  Richardson. 
Meinertia  transversa  Richardson,  Am.  Nat,  XXXIV,  1900,  p.  221. 
Head  very  little  immersed  in  first  thoracic  segment,  large,  subtrian- 
gular,  anterior  margin  pointed  with  sides  slightly 
sinuate.      Eyes  situated  at  extreme  post-lateral 
margins,  almost  obscure.     First  pair  of  antennae, 
with  joints  dilated,  issuing  close 
together,  eight  articulate.     Sec- 
ond  pair   of    antennae    slender, 
extending  a  little  beyond  poste- 
rior margin  of  first  thoracic  seg- 
ment; fourteen  jointed. 
Thoracic  segments  subequal  in  length. 
Abdomen  not  at  all  immersed.     All  the  segments 
visible  and  equal  in  width  and  length.     Terminal 
segment  subtriangular  with  apex  round,  impressed 
at  base,  equal  in  length  to  first  five  segments  taken  together.     Uro- 
poda  a  little  longer  than  apex  of  terminal  segment,  branches  similar 
in  shape,  oar-like,  and  of  equal  length. 
Legs  increasing  in  length  from  first  to  seventh  pair. 
Color  yellowish  brown. 

the  genus  Anilocra,  Schicedte  and  Meinert  have  placed  Pediadus  marinus  Rondelet  in 
the  gynonymy  of  Anilocra  physodes  Linnaeus,  and  following  their  authority,  and  Nich- 
olson's observation  on  the  close  resemblance  of  his  species  with  Pediculus  mar'mus,  I 
would  refer  Pern  de  Sarde  to  this  genus.  Whether  or  not  it  is'  identical  with  .1.  lati- 
Cauda,  common  in  the  Went  Indies,  I  am  unable  to  determine  from  the  description. 
Proc.  N.  M.  vol.  xxiii 34  r^^^^rl^ 
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One  specimen  from  between  the  delta  of  the  Mississippi  and  C^edar 
Keys,  Florida,  collected  by  the  U.  S.  Fish  Comniission  steamer  Alha- 

tl08S, 

Ti/j}e.—No.  9728,  U.S.N.M. 

* 
31.  CYMOTHOA  Fabricius. 

ANALYTICAL   KEY   TO   THE   SPECIES  OF  CYMOTHOA. 

a.  Terminal  segment  lanceolate 79.  Cymothoa  lanceolala  Say. 

c^.  Terminal  segment  transverse;  posterior  maiigin  widely  sinuated  or  bilobed. 
b.  Anterior  angles  of  the  first  thoracic  segment  short,  acute;  sides  of  the  segment 
a  little  constricted.    Inner  branch  of  the  uropoda  much  shorter  than  outer 

branch 80.  Cymothoa  excisaVeriy. 

I/,  Anterior  angles  of  the  first  thoracic  segment  very  large,  equaling  or  surpassing 
the  front  of  the  head,  rounded;  sides  of  the  segment  flezuous.  Imier 
branch  of  the  uropoda  manifestly  longer  that  outer  branch. 

81.  Oymothoa  a^rum  (Linnseus). 

79.  CYMOTHOA  LANCEOLATA  Say. 
Oymothoa  lanceoUxta  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  I,  1818,  pp.  397, 398. 
Habitat. — Cumberland  Island,  Georgia. 

8o.  CYMOTHOA  EXCISA  Pcrty. 

Oymothoa  excimVwen,  Del  Amin.,  p.  211. 

Oymothoa  parasiin  Saussure,  M^m.  Soc  Phys.  Geneve,  XIV,  Pt.  2,  p.  485,  pi.  v, 

fig.  44. 
OrvMaceum  quoddam  animalculum  Acarapitambam  vexans  Makcqrav,  Hist  piflc. 

IV,  p.  155. 
Oymothoa  excisa  Schiocdte  and  Meinert,  Naturhistorisk  Tidsskrift,  XIV,  1883- 

84,  pp.  238-244,  pi.  vi,  figs.  11-16.   (See  Schicedte  and  Meinert  for  synonymy. ) 

Ilahitut, — Massachusetts;  Florida  Reefs;  Charlestown  Harbor, 
South  Carolina;  Bahamas;  Biloxi,  Mississippi;  Cuba;  Maranhao; 
Rio  Janeiro. 

8i.  CYMOTHOA  CESTRUM  (Linnseus). 

Oniscus  cestniM  Linn^us,  Syst.  Nat,  10th  ed.,  I,  p.  836,  No,  2;  Fauna  Su.,  3d 

ed.,  p.  499,  no,  2053;  Syst.  Nat.,  12th  ed.,  I,  Pt.  2,  p.  1059,  No.  2. 
Asellus  cestrum  Olivier,  Encycl.  method,  IV,  p.  253. 
Oymothoa  centrum  Fabricius,  Entom.  Syst,  II,  p.  505,  No.  6. — Leach,  Ttjiiw. 

Linn.  Soc.,  XI,  p.  372;  Diet.  Sc.  Nat,  XII,  p.  352.— Dbbmarest,  Consid.g^n. 

Crust.,  p.  309,  pi.  XLViT,  figs.  6-7. 
Oymothoa  dufrmiei  Leach,  Diet  Sc.  Nat,  XII,  p.  352. 
Oymothoa  immerm  Say,  Joum.  Ac.  Nat.  Sc.  Phila.,  I,  1818,  pp.  399,400. 
Oymothoa  restrum  Schicedte  and  Meinert,  Naturhistorisk  Tidsskrift,  XIV,  1883-84t 

pp.  271-279,  pi.  viii,  figs.  5-13. 

Hahitat, — Caribbean  Sea  and  Gulf  of  Mexico  to  shores  of  Virginia: 
Swan  Island;  St.  Bartholomew;  St.  Christopher;  Jamaica;  Guade- 
loupe;  St.  Anna,  Mexico;   Key  West,  Florida;   Curacao,  Venezuela. 
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32.  AGARNA  Schicedte  and  Meinert. 

8a.  AGARNA  CARINATA  Schioedte  and  Meinert. 

Agama  carinata  ScHKEDTEand  Meinebt,  Naturhistorisk  Tidsskrift,  XIV,  1883-84, 
pp.  329-334,  pi,  XIII,  fiRS.  1-3. 

Habitat. — St.  Croix  Island,  West  Indies;  Key  West,  Florida. 
33.  LIVONECA  Leach. 

ANALYTICAL   KEY   TO  THE  SPECIES  OP  LIVONECA. 

a.  Uropoda  much  longer  than  caudal  s^^ent;  inner  branch  narrow,  obtuse,  much 
shorter  than  outer  branch.  Epimera  of  last  two  thoracic  segments  not  longer 
than  segments 83.  Lhsmeca  redmanni  Leach. 

a'.  Uropoda  hardly  surpassing  the  caudal  segment;  both  branches  equal  in  length, 
inner  one  oval.     Epimera  of  last  two  thoracic  s^ments  longer  than  segments. 

84.  Livoneca  ovalis  (Say). 

83.  LIVONECA  REDMANNI  Leach. 

Livoneca  redmanni  Leach,  Diet.  Hist  Nat.,  XII,  p.  352. — Desmarebt,  Cons.  G^n. 

Crust.,  p.  308.— Milne-Edwards,  Hist.  Nat.  Crust.,  Ill,  p.  261;  Cuv.  R^. 

Anim.  111.,  pi.  lxvi,  figs.  4,  4a. 
•    Livoneca  dcsmareMii  Leach,  Diet.  Hist.  Nat,  XII,  p.  352. — Desmarest,  Cons.  G^n. 

Crust,  p.  308.— Milne-Edwards,  Hist.  Nat  Crust,  III,  p.  261;  Cuv.  R^. 

Anim.  111.,  pi.  lxvi,  figs.  3,  3a-^. 
lAvoneca  redmanni  Sciiicedte  and   Meinert,   Naturhistorisk  Tidsskrift,  XIV, 

1883-84,  p.  35^-358,  pi.  xiv,  figs.  6-12. 

Habitat, — New  York;  Charleston,  South  Carolina;  Mobile,  Ala- 
bama; Biloxi,  Mississippi;  Cuba;  St.  Christopher;  Jamaica;  Bahia, 
and  Rio  Janeiro,  Brazil. 

84.  LIVONECA  OVALIS  (Say). 

Cymotkoaovalis  Say  J  Jour.  Acad.  Nat  ScL  Phila.,  I,  1818,  p.  394. 

Cymothoa  triloba  Dbkay,  Nat  Hist.  N.  Y.,  Pt.  1,  p.  46,  pi.  x,  fig.  40,  1843. 

(f)  Cy^mothoa  divacea  Dekay,  Nat  Hist.,  N,  Y.,  Pt  1,  p.  47,  pi.  x,  figs.  41,  41a. 

Livoneca  ovalis  White,  Cat  Crust.  Brit  Mus.,  1847,  p.  109.— Harger,  Report 
U.  S.  Commissioner  of  Fish  and  Fisheries,  1874,  Pt.  1,  p.  572  (278),  pi.  vi, 
1^.  29;  Proc  U.  8.  Nat.  Mus.,  II,  1879,  p.  162;  Report  U.  S.  Commissioner 
of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  395,  396,  pi.  xi,  fig.  67. 

Habitat. — New  Haven;  Thimble  Islands;  Long  Island  Sound;  Woods 
Hole,  Massachusetts;  Vineyard  Sound;  New  York;  Patapsco  River; 
Charleston,  South  Carolina;  Pensacola,  Florida;  St.  Marys  River, 
Florida. 

34.  IRONA  Schioedte  and  Meinert. 

85.  IRONA  NANA  Schioedte  and  Meinert. 

Irona  nana  Schicedte  and  Meinert,  Naturhistorisk  Tidsskrift,  XIV,  1883-84,  pp. 
390-395,  pi.  XVII,  figs.  6-11. 

Habttat. — Caribbean  Sea  and  Atlantic  Ocean;  St.  John;  St.  Bar- 
tholomew; Rio  Janeiro. 
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Famav  X.  LIMNORHD^E. 

38.  LIMNORIA  Leach. 
86.  LIMNORIA  LIQNORUM  (Rathke). 

Cymothoa  ligrumim  Rathke,  Skrivt  of  Naturh.  Selsk.,  V,  1799,  p.  101,  pi.  in,  tg, 
14  (White). 

Limtwria  t^nehraiu  Leach,  Ed.  Encycl.,  VII,  1813,  p.  433  (Am,  ed.,  p.  273); 
Trans.  Linn.  Soc.,  XI,  1815,  p.  37;  Diet.  Sci.  Nat.,  XII,  1818,  p.  353.— Djes- 
MARE8T,  Consid.  Crust,  1825,  p.  312. — Latreillb,  R^gne  Anim.,  IV,  1829,  p. 
135. — Edwards,  Annot.  de  Lamarck,  V,  1838,  p.  276;  Hist  Nat  d^.  Crust, 
III,  1840,  p.  145;  R^e  Anim.,  Crust,  1849,  p.  197,  pi.  lxvii,  fig.  5.— Gocld, 
Invert.  Mass.,  1840,  pp.  338,  354.— Vbrrill,  Proc.  Am.  Assoc.,  1873  (1874), 
p.  367. 

Limnoria  lifftiarum  AVhite,  Pop.  Hist.  Brit  Crust,  1857,  p.  227,  pi.  xii,  fig.  5. — 
Bate,  Rep.  Brit  Assoc.,  1860  (1861),  p.  225.— Bate  and  Westwood,  Brit 
Sess.  Crust,  II,  1868,  p.  351.— Norman,  Rep.  Brit  Assoc.,  1868  (1869)  p. 
288.— Verrill,  Am.  Joum.  Sci.,  VII,  1874,  pp.  133,  135;  Proc.  Am.  Assoc., 
1873  (1874),  p.  371;  Report  U.  S.  Com.  of  Fish  and  Fisheries,  1874,  l*t,  1,  p. 
379  (85).— Harger,  Report  U.  S.  Fish  Com.  1874,  Pt  1,  p.  571  (277)  pi.  vi, 
fig.  25;  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  161.— Stebbino,  Trans.  Devon. 
Assoc,  1874,  p.  8;  Ann.  Mag.  Nat  Hist,  4th  ser.,  XVII,  1876,  p.  79.r- 
Smith,  Proc.  U.  S.  Nat  Mus.,  II,  1879  (1880),  p.  232,  fig.  2. 

Limnoria  uncinaia  Heller,  Verh.  k.  k.  Zool.  Bot  Gee.  VVien,  XVI,  1866,  p.  734. 

Limnoria  ligmmim  Harger,  Report  U.  S.  Fish  Commissioner,  1880,  Pt.  6,  pp. 
373,  376  (»ee  Harger  for  synonymy). 

Limnoria  calif omica  Hewston,  Proc.  Cal.  Acad.  Sci.,  V,  1874,  p.  24  (nomen 
nudum). 

Ifabttat. — From  Florida  to  Halifax,  and  Gulf  of  St.  Lawrence;  also 
coast  of  (Jreat  Britain;  North  Sea;  Adriatic  Sea;  Pacific  Ocean;  Cali- 
fornia; coast  of  Norway. 

Family  XI.  SPH^ROMID^. 

ANALYTICAL  KEY  TO  THE  GENERA   OF  SPH^ROMIDJE. 

a.  Outer  branch  of  the  uropoda  small,  almost  rudimentary 36.  Casgidina. 

a'.  Outer  branch  of  the  uropoda  not  rudimentary. 
6.  Both  external  and  internal  branches  of  the  uropoda  projecting  and  exposed; 
outer  branch  capable  of  folding  under  inner. 

c.  Terminal  segment  of  the  abdomen  entire 37.  Sphxr<ma, 

cf .  Terminal  segment  excavated  at  its  extremity 38.  £h/nameM. 

f/.  Only  external  branch  of  the  uropoda  projecting  and  exposed;  outer  branch 
incapable  of  folding  under  inner. 
c.  All  the  thoracic  segments  of  equal  length.     Penultimate  abdominal  s^rmenl 
in  male  generally  produced  in  spine.    Terminal  segment  excavate  with  or 

without  me<iian  lobe 39.  Ciiicsfi. 

cf.  Sixth  segment  of  the  thorax  much  enlai^ed,  and  produced  at  the  center  far 
backwanl,  covering  tlie  shorter  seventh  segment  for  the  most  part^  Tei^ 
minal  segment  excavate 40.  Nsaa. 
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86.  CASSIDINA  Milne  Edwards. 

87.  CASSIDINA  LUNIFRONS  Richardson. 
Cassidina  iumfrom  Richardson,  Am.  Nat.,  XXXIV,  1900,  p.  222. 

Body  oval,  surface  smooth. 

Head  broader  anteriorly  than  posteriorly,  the  antero-lateral  angles 
iKiing"  produced  in  a  lateral  direction  and  foraiing  very  acute  angles. 
The  eyes  are  situated  at  the  post-lateral  corners 
of  the  head.  The  first  pair  of  antennae  reach  two 
or  three  joints  beyond  the  antero-lateral  angle  of 
the  head;  flagellum  five- jointed.  The  second  pair 
almost  reach  the  posterior  margin  of  the  first 
thoracic  segment;  flagellum  contains  about  eight 
joints,  the  first  four  being  large,  the  last  four 
small  and  setose. 

The  first  thoracic  segment  is  well  fitted  to  the 
head,  so  that  the  elliptical  outline  of  the  body 
is  preserved.  The  segments  are  subequal,  with 
straight  lateral  margins.  The  epimera  are  hardly 
distinct  from  the  segments. 

The  first  segment  of  the  abdomen   is  short.     ^^-  ""^^^^^  '''^" 
The  terminal  segment  is  subtriangular,  with  apex 
truncate.    The  inner  branch  of  the  uropoda  is  pointed  at  its  extremity, 
and  reaches  the  tip  of  the  abdomen.     The  outer  branch  is  rudimen- 
tary, about  one-fourth  as  long  as  the  inner  branch. 

Color,  brown. 

Specimens  were  found  at  Great  Egg  Harbor,  New  Jersey,  b}'^  Wil- 
liam Stimpson. 

Type.— Ckt  No.  4402,  U.S.N. M. 

37.  SPH^EROMA  Latreille. 

ANALYTICAL   KEY  TO   THE   SPECIES  OF   SPH.^ROMA. 

a.  Outer  branch  of  the  uropoda  denticulate  on  its  external  margin. 

b.  Abdomen  without  tubercules 88.  Sphieronui  quadridentatum  Say. 

I/.  AMomen  with  tubercules 89.  Spfueroma  destructor  Richardson. 

a'.  Outer  branch  of  the  uropoda  smooth  on  its  external  magin. 

90.  Spfueroma  yucalanum,  new  species. 

88.  SPH-ffiROMA  QUADRIDENTATUM  Say. 
SphssT&ma  quadridentatum  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  I,  1818,  p.  400. — 
Haroer,  Am.  Jour.  Sci.,  V,  1873,  p.  314;  Report  U.  S.  Commissioner 
of  Fish  and  Fisheries,  1874,  Pt.  1,  p.  569  (275),  pi.  v,  fig.  21;  Proc.  U.  S. 
Nat.  Mus.,  II,  1879,  p.  161. — Verrill,  Report  U.  S.  Commissioner  of  Fish 
and  Fisheries,  1874,  Pt.  1,  p.  315  (21).— Harger,  Report  U.  S.  Commis- 
sioner of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  368-370,  pi.  ix,  fig.  53. 

Habitat. — Provincetown,  Massachusetts;  Cape  Charles  City,  Vir- 
ginia; St.  Catherine's  Island,  Georgia;  East  Florida;  Key  Weat, 
Florida. 

Depth. — Surface  to  one-half  fathom. 
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89.  SPHJEROM A  DESTRUCTOR  Ridumlaon. 

^phrseroma  dettrwior  Richahiwion,  Ptoc.  Biol.  Soc.  Wash.,  XI,  p.  105,  1897. 
Habiiut.—St.  John's  River,  Palatka,  Florida. 

90.  SPHJEROM A  YUCATANUM ,  new  species. 

Head  transverse;  eyes  situated  at  the  extreme  post-lateral  angles. 

First  pair  of  antennse  short,  reaching  the  posterior  margin  of  the  head; 

flagellum   six-jointed.      Second  pair  of    antennte,  with   a   flagelliun 

containing  ten   joints,   extends    to    the    posterior 

margin  of  the  second  thoracic  segment. 

First  thoracic  segment  longer  than  any  of   the 
following  segments,   its    post-lateral    anglers   pro- 
duced.    The  remaining  segments  of  equal  length; 
epimera  produced  laterally  into  acute  processes. 
Fig.  15.— Abdomen  op        First  abdominal  segment  with  suture  lines.     Last 
sph^boxa    YtcATA-    .scgmcut  terminating  posteriorly  in  an  obtuse  point, 
on  either  side  of  which  is  a  small  tooth.     The  base 
of  the  segment  bears  three  low  tubercles,  one  on  the  median  line  and 
one  on  either  side.     The  uropoda  are  short,  not  reaching  the  p<ist- 
lateral  teeth.     Both  branches  are  equal  in  length  and  width,  the  outer 
branch  pointed,  the  inner  branch  truncate. 
Surface  of  Ixxly  smooth;  color  bluish. 
One  specimen  was  taken  at  Cape  Catoche,  Yucatan. 
ryy%>.— Cat.  No.  28W5,  U.S.N.M. 

38.  DYNAMENE  Leach. 

ANALYTICAL   KEY   TO  THE  HPBCIE8  OP   DYNAMSNB. 

a.  Terminal  abdominal  segment  with  only  a  slight  rounded  excavation  at  its 
extremity.  Extremity  of  terminal  segment  and  outer  posterior  angles  of 
uropoda  rounded,  not  produced 91.  Dytmrnene  bermiidetms  (Iven). 

(/,  Terminal  abdominal  segment  with  a  deep  V  shaped  excavation  at  its  extremity. 
Extremity  of  terminal  segment  and  outer  posterior  angles  of  upopo<ia 
acutely  prcKluced 92.  Ihjnamene  nngidatOy  new  species. 

gz.  DYNAMENE  BERMUDENSIS  (Ives). 
Cymodocen  hermndensis  IvEa,  Proc.  Acad.  Nat.  Soi.  Phila.,  1891,  p.  194. 
IlMtat, — Bennudas;  Punta  Rassn,  Florida;  Cedar  Keys,  Florida; 
Key  West,  Florida;  No  Name  Key,  Florida  ;  Sarasota  Bay,  Florida; 
Beaufort,  North  Carolina. 

92.  DYNAMENE  ANGULATA,  new  species. 

Surface  of  body  smooth  ;  color  yellow. 

Head  large,  with  small  median  point  on  its  anterior  margin.  First 
pair  of  antiMinje  reach  the  posterior  margin  of  the  second  thoracic 
segment ;  flagellum  composed  of  nine  joints.     Second  pair  of  antennie 
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reach  the  posterior  margin  of  the  fourth  thoracic  segment ;  ilagellum 
composed  of  thirteen  joints. 

Thoracic  segments  sub-equal  in  length,  the  first  being  a  little  longer 
than  any  of  the   others.     The  epimera  are  broad 
and  short,  with  acute  lateral  angulations. 

The  first  abdominal  segment  bears  suture  linesindic- 
ative  of  coalesced  segments.  The  terminal  segment 
is  sub-triangular,  with  the  extremity  produced  and 
deeply  excavate,  the  excavation  being  V  shaped.  The 
branches  of  the  uropoda  are  similar  in  shape,  the  outer 
one  being  somewhat  longer;  they  are  obliquely  trun- 
cated and  do  not  quite  reach  the  tip  of  the  abdomen. 

Specimens  were  found  by  Mr.  Henry  Hemphill  at  No  Name  Key, 
Florida. 

Type.—Csit.  No.  23906,  U.S.N.M. 

39.  CILICvCA  Leach. 


Fia.  16.— Abdomen  op 
Dynambnk  anou- 

LATA. 


ANALYTICAL   KEY   TO  THK  8PBCIR8   OP   CILIC^A. 

o.  Terminal  abdominal  segment  with  small  sinus  without  teeth  or  median  lobe. 

93.   CUiaea  carinata  Richardson. 
of.  Terminal  abdominal  segment  with  sinus  in  which  are  placed  teeth  or  median  lobe. 

h.  Sinus  with  four  teeth 94.   CiJiaea  caudala  (Hay).' 

I/.  Sinus  with  one  median  lobe,  projecting  much  beyond  the  lateral  angles  and 
triangulate  at  its  extremity 95.  CUicsea  linffuicauda,  new  species. 

93.  CILICiCA  CARINATA  Richardson. 

aiica^a  carinftta  Richardson,  Am.  Nat.,  XXXIV,  1900,  p.  224. 

Head  with  a  median  projection  on  the  anterior  margin,  produc^ed 
forward  in  the  form  of  a  large  tubercle.  Eyes  colorless.  First  pair 
of  antennae  reach  the  posterior  margin  of  the  head;  flagellum  eight- 
jointed.  Second  pair  of  an- 
tennae reach  the  posterior 
margin  of  the  first  thoracic 
segment. 

The  segments  of  the  thorax 
are  roughl}^  granulated.  A 
transverse  median  ridge  or 
elevation  appears  on  each  of  the  segments,  giv- 
ing the  doraum,  from  a  lateral  view,  a  very 
rugged  appearance.  The  epimera  are  rough 
and  are  drawn  out  laterally  in  very  acute  angles. 

The  abdomen  is  composed  of  two  segments,  the  first  segment  being 
formed  of  several  coalesced  segments,  as  indicated  by  two  suture 
lines.  In  the  center  of  this  segment  are  two  longitudinal  ridges,  placed 
obliquely,  so  as  almost  to  meet  anteriorly  and  to  spread  apart  at  their 


Fig.  17.— Head  of  Cili- 

C.«A  CARINATA. 


Fio.  18.— Latkral  view  op 

ClLICiEA  CARINATA. 
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other  extreniit}'.  This  sogmont  projects  down  over  the  last  segment 
at  either  side.  The  last  segment  bears  a  deep  excavation  at  its  poste- 
rior extremity,  around  and  above  which  is  a 
carinated  ridge  extending  entirely  around  the 
whole  of  the  posterior  half  of  the  segment- 
Two  small  longitudinal  ridges  are  in  the  center 
of  the  segment.  The  inner  branch  of  the  uro- 
poda  is  very  short,  not  reaching  the  extromitv 
of  the  abdomen  by  some  distance;  it  is  quad- 
Fi<..i9.-A^BDOMEN^oKCiuc.i«A  ^angukr  in  shape,  with  sides  nearly  parallel, 
and  obliquely  truncated  at  the  end.  The  outer 
branch  of  the  uropoda  is  long,  curved,  and  pointed  at  the  end,  resem- 
bling a  hook  somewhat. 

The  color  is  a  light  yellow.     In  appearance  the  little  isopod  is  very 
rough  and  rugged  looking. 
There  is  but  one  specimen,  which  was  found  off  the  coast  of  Georgia. 
Depth. — i40  fathoms. 
Ti/j)e.—Cs.t  No.  23907,  U.S.N.M. 

94.  CILIC/BA  CAUDATA  (Say). 

Niem   caudaia    Ray,  Jour.  Acad.   Nat  Sci.,   Phila.,   I,   1818,  p.  482. — Milxe- 

Edwards,  Hist.  Nat.  des  Crustac^i,  III,  p.  219. 
Cymodocea  caudata  Ives,  Ptoc.  Acad.  Nat.  Sci.,   Phila.,    1891,  p.   188,  pi.   vi, 

figs.  11-14. 
Olic^a  caudata  Richaboson,  Ptoc.  U.  S.  Nat  Museum,  XXI,  p.  841  (footnote). 

ITabitxit, — Egg  Harbor,  New  Jersey;  Beaufort,  North  Carolina;  No 
Name  Key,  Florida;  between  Salt  Pond  Key  and  Stock  Island;  Key 
West,  Sugarloaf  Key,  northwest  end  St.  Martin's  Reef,  Sarasota  Ba}", 
Florida;  off  Progreso,  Yucatan;  Bermudas. 

Depth. — Found  on  surface. 

95.  CILIC/BA  LINGUICAUDA,  new  species. 

Head  subtriangular  in  shape;  frontal  margin  with  a  small  median 
point;  eyes  post-laterally  situated.  The  first  pair  of  antennae  reach  the 
posterior  margin  of  the  first  thoi*acic  segment;  the  second  pair  touch 
the  fourth  segment. 

The  first  segment  of  the  thorax  is  a  little  longer  than  any  of  the 
othere,  which  are  similar  in  size.  The  epimera  are  distinct  from  the 
segments,  and  are  produced  into  acute  points,  with  the  exception  of 
the  last,  which  has  the  epimera  quite  rounded. 

The  abdomen  is  composed  of  two  segments,  the  first  of  which  gives 
indication  of  three  coalesced  segments,  and  has  a  small  tooth  on  each 
side  on  its  post-lateral  margin.  The  last  segment  is  swollen  ante- 
riorly, and  bears  three  low  tubercles  on  this  portion.     The  extremity 
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of  the  abdomen  is  marked  by  a  sinus,  which  is  almost  complete!}'  filled 
by  a  single  large  tooth,  which  is  posteriorly  triangular  and  extends 

beyond  the  lateral  teeth  formed  by  the  sinus.     This  cen- 

ti'al  tooth  bears  a  small,  pointed  tubercle  near  its  base. 

The  uropoda  are  slightly  incurved,   and  are  somewhat 

longer  than  the  abdomen. 
FiG.20.— abdo-        The  color  is  a  dull  yellow. 
MEN  OF  ciLi-        rpjjg  lower  part  of  each  thoracic  segment  is  densely 

CJE.X     LINOCl-  1  1  n  i       i  P  01  i     ^ 

CAVDA.  granulated,  as  well  as  the  whole  surface  of  the  abdo- 

men.    The  edges  of  the  segments  and  the  uropoda  are 
fringed  with  hairs. 

Ilahitat, — Cape  Catoche,  Yucatan. 
Type,— C9,t.  No.  23908,  U.S.N.M. 

40.   N^ESA    Leach. 

It  is  not  probable  that  the  two  following  species  belong  to  the 
genus  Nsesa,  but  being  unable  from  lack  of  specimens  and  from  the 
character  of  the  description  to  determine  where  they  do  belong,  I  have 
retained  them  for  the  present  with  Naesa  where  Say  placed  them. 

96.  NiCSA  DEPRESSA  Say. 
Nssm  depressa  Say,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1818,  pp.  483,  484. 
Ilahitat, — Egg  Harbor,  New  Jersey. 
Depth, — Found  on  surface. 

97.  NASA  OVALIS  Say. 

Xsatn  avalut  Say,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1818,  pp.  484,  485. 

Ilahitat, — St.  Johns  River,  Florida. 
Depth, — Found  on  surface. 

III.  VALVIFERA  or  IDOTEOIDEA. 

ANALYTICAL   KEY   TO  THE   FAMILIES  OF   VALVIFERA. 

a.  Body  more  or  less  broad,  depressed.  I^rcgs  usually  nearly  alike,  but  first  three 
pairs  mmetimes  with  propodus  dilated  and  dactylus  reflexed. 

Family  Xll.  Idoteidje  (p.  537). 

a'.  Body  narrow,  scarcely  depressed.  Four  anterior  pairs  of  legs  unlike  three  pos- 
terior pairs,  and  not  ambulatory,  nor  strictly  prehensile,  directed  forward, 
slender,  ciliated,  with  terminal  joint  minute;  last  three  pairs  stouter,  ambula- 
tory, with  terminal  joint  bifid Family  XIII.  Arcturid^  (p.  545). 

Family  XII.  IDOTEID^. 

ANALYTICAL   KEY  TO  THE  GENERA   OF   IDOTEID^E. 

a.  Sides  of  head  emarpinate  or  cleft  and  laterally  produced  beyond  eyes,  which  are 
Hituate<l  ui)on  its  dorsal  surtace  Three  anterior  pairs  of  legs,  with  penul- 
timate joint  or  propodus  dilated,  and  forming,  with  refiexible  dactylus,  a 
prehensile  hand.  All  the  epimera  from  the  second  to  seventh  segments 
distinctly  defined 41.  Chiridotea, 
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of.  Sides  of  head  in  a  dorsal  view  entire  and  not  laterally  produced.  Eyes  lateral 
LegH  all  ambulatory;  three  anterior  pairs  with  penultimate  joint  not  or 
not  much  dilated. 
h,  Flagellum  of  Hocond  pair  of  antennap  well  developed  and  multiarticulate. 
c.  Palpus  of  maxillipeds  four-jointe<l.  £pimera  of  all  the  segments  well  devel- 
oi)ed  and  evident  in  a  dorsal  view.  Abdomen  consisting  of  three  segments 
with  lateral  sutures  indicative  of  another  partially  coalesoent  segment. 

42.  Md^, 

r^.  Palpus  of  maxillipeds  three-jointed.     All  the  epimera  coalesced  and  perfectly 

united  with  the  segments.     Abdomen  consisting  of  one  segment,  uniartic- 

ulate 43.  -S'»/t»V/o/«i. 

f/.  Flagellum  of  second  pair  of  antennae  not  multiarticulate. 
r.  Flagellum  of  second  pair  of  antennae  obsolete.     Second  pair  of  antennae  much 
longer  than  first  pair. 
d.  Legs  sul>equal.     Antennae  geniculate.     P&lp  of  maxillipeds  four-jointed. 

Body  angulate 44.  ErichmtneUa. 

df.  Third  and  fourth  pairs  of  legs  generally  markedly  shorter  than  anterior 
pairs.  Fifth,  sixth,  and  seventh  pairs  gradually  increasing  in  length. 
Antennae  not  geniculate.  Palp  of  maxillipeds  two-jointed.  Body  slen- 
der, linear,  smooth 45.  Ctetinti^ 

c^,  Flagellum  of  second  pair  of  antennae  rudimentary.     Second  pair  of  antennae 
a  little  longer  than  first  pair 46.  Ediitea. 

41.  CHIRIDOTEA  Harger. 

ANALYTICAL    KEY    TO   THE  SPECIES   OF  CHIRIDOTEA. 

a.  Species* large,  elongate-ovate.     Outer  ramus  of  uropoda  (opercular  valves)  minute. 
Joints  of  peduncle  of  antennae  greatly  dilated;  flagellum  7-8  jointed;  antero- 

cervical  lobe*  prominent 98.  Chiridotea  mbini  (Kr0yer). 

a\  Species  small,  orbiculate-ovate.     Outer  ramus  of  uropoda  at  least  half  as  long  as 
inner. 
h.  Antennae  little  longer  than  antennules;  flagellum  seven-jointe<i.     Eyes  int'on- 
spicuous.     Anttmnules  longer  than  i>eduncle  of  antennae. 

99.   Chiridot^a  cccca  ii>sky). 
\/,  Antenna?  twice  as  long  as  antennules;  flagellum  twelve-jointed.     Eyes  usually 
distinct.     Antennules  do  not  surpass  peduncle  of  antennae. 

100.   Chiridotea  tufUni  (Stimpeon). 

98.  CHIRIDOTEA  SABINI  (KtfJyer). 

Idoteo.  sahmi  Kr0Yer,  Nat.  Tidsskr.  (2),  II,  p.  401. — Reinhardt,  Fortegnelse  over 
Gronlands  Krebsdyr,  1867,  p.  34. — Mtken,  List  of  Crust,  of  Greenland  in 
Arctic  Manual,  1875,  p.  149. — Sars,  Arch.  f.  Math,  og  Naturvidensk.,  II, 
1877,  p.  350. 

Chmdotea  megnluraG.  O.  Sars,  Archiv.  f.  Math,  og  Natur\adenskab.,  IV,  1880, 
p.  432. 

(rhjptonotns  sabim  Miers,  Jour.  Linn.  Soc.  Lond.,  XVI,  1883,  p.  15-17,  pi.  i,  fig. 
J^5. — Axel  Ohlin,  Bidrag  till  kannedomen  om  Malakostrakfaunan  i  Baffin 
Bay  och  Smith  Sound,  1895,  p.  13-14. — Richardson,  Proc.  U.  S.  Nat.  Mus., 
XXI,  1899,  p.  844. 

Chiridotea  sabini  Stebbing,  Ann.  Mag.  Nat.  Hist.  (7),  V,  1900,  p.  14. 

Ilahltat, — Davis  Straits;  Repulse  Bay,  North  America;  Cape  Dud- 
ley Di/Tges;  Cape  Faraday;  73"  43'  N.  hit.,  78°  48'  W.  long.;  71^  57'  X 
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lat.,  73°  56'  W.  long.;  71°  42'  N.  lat,  73°  W.  long.;  66''  33'  N.  lat., 
61^  50'  W.  long.;  circumpolar. 
Depth. — Surface  to  25  fathoms. 

99.  CHIRIDOTEA  COSCA  (Say). 

Idotea  ccBca  Say,  Jour.  Acad.  Nat.  Sd.  Phil.,  1, 1818,  p.  424. — Milne-Edwards,  Hist, 
nat.  dee  Crust.,  Ill,  1840,  p.  131.— Gu^rin,  Iconog.,  Crust.,  1843,  p.  35.— 
Verrill,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  1874,  Pt.  1. — 
Haroer,  Report  U.  S,  Commissioner  of  Fish  and  Fisheries,  1874,  Pt.  1, 
p.  569  (275),  pi.  V,  fig.  22. 

Ckiridotea  cceca  Harger,  Am.  Jour.  Sci.,  XV,  1878,  p.  374;  Proc.  U.  8.'  Nat. 
Mus.,  II,  1879,  p.  159;  Report  U.  S.  Commissioner  of  Fish  and  Fisheries, 
1880,  Pt  6,  pp.  338-340,  pi.  iv,  figs.  16-19. 

Glyptonotus  aecus  Miers,  Jour.  Linn.  Soc,  Lond.,  XVI,  1883,  pp.  17,  18. 

HabUat. — Florida;  New  Haven,  Connecticut;  Long  Island  Sound; 
Vineyard  Sound;  Nantucket,  Provincetown,  Nahant,  Massachusetts; 
Halifax,  Nova  Scotia. 

Depth. — Found  on  surface. 

lOO.  CHIRIDOTEA  TUFTSII  (Stimpson). 

Idotea  tuftm  Stimpson,  Marine  In  v.  Grand  Manan,  1853,  p.  39. — Verrill,  Proc 
Am.  Assoc.,  1873,  p.  362,  1874;  Report  U.  S.  Commissioner  of  Fish  and 
Fisheries,  1874,  Pt.  1,  p.  340  (46). — Haroer,  Report  TJ.  S.  Commissioner 
of  Fish  and  Fisheries,  1874,  Pt.  1,  p.  569  (275). 

Chiridotea  inflmi  Hargbr,  Am.  Jour.  Sci.,  XV,  1878,  p.  374;  Proc.  U.  S.  Nat. 
Mus.,  II,  1879,  p.  159;  Report  U.  S.  Commissioner  of  Fish  and  Fisheries, 
1880,  Pt.  6,  pp.  340,  341,  pis.  iv,  figs.  20-23. 

Glyptonotus  tuftsii  Miers,  Jour.  Linn.  Soc.  Lond.,  1883,  XVI,  pp.  18,  19. 

Hahitai. — Bay  of  Fundy;  Long  Island  Sound;  Massachusetts  Bay; 
Cbsco  Bay,  Maine;  Princes  Cove,  Eastport;  Halifax,  Nova  Scotia. 
Depth. — Surface  to  25  fathoms. 

42.  IDOTEA  Fabricius. 

ANALYTICAL   KEY   TO  THE   SPECIES  OP  IDOTEA. 

a.  Terminal  segment  toothed  or  acute  at  its  extremity. 

h.  Body  smooth,  not  tuberculate  or  rugose.  Terminal  segment  with  sides  straight 
and  slightly  convergent  to  distal  extremity,  which  is  tridentate,  with  the 
po«tero-lateral  teeth  rounded  and  much  less  prominent  than  median  tooth. 
Epimeral  sutures  of  all  the  segments  extend  quite  across  the  segments. 
Body  striped,  especially  on  males,  with  a  median  dorsal  stripe  of  a  lighter 
color  than  rest  of  body 101.  /rfofea  rm/rina  (Linnreus). 

I/.  Body  rough  and  tuberculate.  Terminal  segment  rounded  off  at  posterior 
extremity  to  median  terminal  t-ooth,  which  is  somewhat  produced.  Epi- 
meral sutures  of  second  and  third  thoracic  segments  do  not  entirely  cross  the 
Begments,  but  allow  the  rounded  postero-lateral  lobes  of  thet»e  segments  to 
form  a  part  of  the  lateral  margin.     Body  not  8tripe<l  longitudinally  in 

median  dorsal  line  with  lighter  color 102.  Idotea  phoKplmrea  Harger. 

of.  Terminal  segment  subtruncate  at  its  extremity. .-.-.-  103.  Idotea  metaUica  Bosc. 
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loz.  IDOTEA  MARINA  (Linnzus) 

OniMnut  marina  LiNNJsrs,  Fauna  Suecica,  1761,  p.  500;  Syst.  Xat.,  12th  ed., 
1766,  p.  1060.— FABRicitrs,  Mantissa  Ins.,  I,  1787,  p.  241. 

OniAcm  tridetu'i  Scxjpoli,  Entom.  Camiolicta,  1763,  p.  415. 

Idotea  entomon  Pennant,  Brit.  Zool.,  IV,  1777,  p.  38,  pi.  xviir,  fig.  5. — LEL\rH, 
Edinb.  Encycl.,  VII,  p.  404,  pl.ccxxi,  fig.  7;  Trans.  Linn.  S<k*..  XI,  1815, 
p.  364. 

On'mmn  fmlthinis  Pallas,  8pic.  2^1.,  (9)  1772,  p.  67,  pi.  iv,  fig. 6. 

Aaeilug  marinu^  OuwERf  Encycl.  MC'th.,  IV,  1789,  p.  254. 

Cymoihxi  marina  FABRicirs,  Ent.  Syst,  II,  1793,  p.  506. 

CymMcxi  aeuminaia  Fabricius,  Ent.  Syst.,  II,  1793,  p.  508. 

Idotea  marifia  Fabricivs,  Ent.  Syst.  Suppl.,  1798,  p.  303. 

Idotea  acumiyiata  Fabricus,  Ent.  Sys-t.  Suppl.,  1798,  p. 303. — Latreille,  Hist. 
Nat.  Crust.  &  Ins.,  VI,  1803,  p.  369. 

Stenomma  irroratn  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  I,  1818,  p.  423. — Gould,  Rep. 
Invert.  Mass.,  1841,  p.  338. 

Idotea  iricuspidataDEs^MAREtny  Diet,  des  Sci.  Nat.,  XXVIII,  1823,  p.  373,  pi.  xLvr, 
fig.  11;  Consid.  Crust.,  1825,  p.  289,  pi.  xlvi,  fig.  11.— Rorx,  Cr.  de  la  Metli-  | 
terran<f»e,  1830,  pi.  xxxix,  figs.  11,  12. — Gould,  Rep.  Geol.  Mass.,  11th  ed.,  i 
1835,  p.  549.— Milne-Edwards,  Hist.  Nat.  Crust.,  Ill,  1840,  p.  129.--Lucas,  \ 
Anim.  artic.  in  Expl.  Sci.  Alg<5r,  Cr.,  I,  1849,  p.  60. — Lilljeborg,  Oefvers.  | 
Vet.-Ak.  Forh.,  1852,  (9)  p.  11.— M.  Sars,  Forh.  Vidensk.-Selsk.  ChrL^t.,  1859,  ; 
p.  151.— Norman,  Nat.  Hist.  Trans.  Northumb.,  I,  1867,  p.  25;  Rep.  Brit  \ 
Akmoc,  1868,  p.  197. — Bate  and  Westwood,  Brit  Sessile-eyed  Cnist,  II,  \ 
1868,  p.  379,  fig.— vStebbing,  Jour.  Linn.  Soc,  Zool.,  XII,  1874,  p.  148. 

Idotea  basteri  Audouin,  Explic.  Planches  in  Savigny's  6gypte,  pi.  xii,  fig.  6. — 
Rorx,  Cr.de  la  MMiterranee,  1830,  pi.  xxix,  figs.  1-10. 

Idotm  rariegaUi,  Roux,  Crust,  de  la  Medit,  1830,  pi.  xxx,  figs.  1-9. 

Idotea  (Sttmonoina)  puseUa  Eichwald,  Reise  auf  dem  caspisch.  Meere,  I,  p.  13S. 

Idotm  irrorata  Milne-Edwards,  Hist.  Nat.  Crust,  III,  1840,  p.  132. — Stimi»m»x, 
Marine  Inv.  Grand  Manan,  1853,  p.  39. — Haroer,  Report  U.  S.  Fish  Com., 
Pt.  1,  1874,  p.  569,  pi.  V,  fig.  23;  Proc.  U.  S.  Nat  Mus.,  II,  1879,  p.  leO; 
Report  U.  S.  Fish  Com.,  1880,  Pt  6,  p.  343,  pi.  v,  figs.  24-26.— V^errill,  Am. 
Jour.  Sci.,  VII,  1874,  i)p.  131, 135;  Proc.  Am.  Assoc.,  1874,  pp.  369,  371,  373; 
Rep.  U.  S.  Fish  Com.,  1874,  Pt.  1,  p.  316. 

Idotea  trieuspis  DeKay,  Zool.  New  York  Fauna,  Cr.,  1844,  p.  42,  pi.  ix,  ^^,  35. 

IdotA>a  breviaiuda  Dana,  Am.  Jour.  Sci.,  VIII,  1849,  p.  426;  U.  S.  Expl.  Exp.,  XIV. 
Cr.  II,  1853,  p.  702,  pi.  XLVi,  fig.  4. 

Idotea  Hlabberii  Bos,  Bijd.  Cr.  Hedrioph  Nederl.,  1874,  pp.  35, 69,  pi.  i,  figs,  12, 13. 

Idotea  baltica  Meinert,  Nat  Tidsskr.,  XI,  1877,  p.  81. 

Idotea  marina  Miers,  Jour.  Linn.  Soc.  Lond.,  XVI,  1883,  pp.  25-31  (see  Miers  for 
synonymy). 

ITahitat, — Nova  Scotia  and  Gulf  of  St.  Lawrence  to  North  Carolina; 
Bermuda;  also  Mediterranean,  Black,  and  Caspian  seas;  we«t  coast  of 
Europe  to  Great  Britain;  shores  of  the  Netherlands;  in  German  Ocean 
and  Baltic;  on  Scandinavian  and  Finland  coasts;  South  America,  at 
Desterro  and  Rio  Janeiro,  Brazil;  New  Zealand;  Red  Sea;  Java. 

Depth. — Surface  to  119  fathoms. 
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I02.  IDOTEA  PHOSPHOREA  Hatrger. 

Idotea  pJii)itph(/rea  Harger,  Report  U.  S.  CommiHsioner  of  Fish  and  Fisherien,  1874, 
p.  569  (275),  Ft,  1;  Proc.  U.  S.  Nat.  Mu«.,  1879,  II,  p.  160.— Verrill,  Am.  Jour. 
Sci.,1874,pp.  43,  45,  131;  Proc.  Anier.  Assoc.,  1873,  pp.  362,  367,  369,  1874; 
Report  U.  S.  Commissioner  of  Fish  and  Fisheriee,  1874,  Vt,  1,  p.  316  (22)  .— 
White.\ves,  ^Vm.  Jour.  Sci.,  VII,  1874,  p.  218. — II. \rger.  Report  F.  S.  Com- 
missioner of  Fish  and  Fisherie«,  1880,  Pt.  6,  pp.  347, 348,  pi.  v,  figs.  27-29. 

Ilahit^vt, — Entire  coast  of  New  England  to  Halifax,  Nova  Scotia, 
and  Gulf  of  St.  Lawrence. 

Depth, — Surface  to  18  fathoms. 

103.  IDOTEA  METALLICA  Bosc. 

IfUAfn  vietaUica  Bosc,  Hist.  Nat.  Crust.,  II,  1802,  p.  179,  pi.  xv,  fig,  6. — Latreille, 
Hist.  Nat.  Cr.  et  Ins.,  VI,  1803,  p.  373. 

Idotea  atrata  Coota,  Fauna  del  R.  Napoli,  Cr.,  1838,  pi.  xi,  fig.  3. 

Idotea  rugom  Milne-Edwards,  Hist.  Nat.  Crust,  III,  1840,  p.  131.  . 

Idotea  pdoponemuxL  Roux,  Cr.  de  la  Mckliterran^e,  1830,  pi.  xxx,  figs.  10, 12. 

Idotea  rohwUa  Kr0Yer,  Naturhistorisk.  Tidsskrift,  (2)  11,  1846,  p.  108;  Voy.  en 
Scand.,  Crust.,  pi.  xxvi,  fig.  3. — Reinhardt,  Forteg.  over  Gronlands  Krebs- 
dyr,  1857,  p.  a5.— Stimpson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  p.  133.— Verrill, 
Am.  Jour.  8ci.,  II,  1871,  p.  360;  Rep.  U.  S.  Fish  Com.,  1874,  Ft.  1,  p.  439.— Har- 
GER,  Rep.  U.  S.  Fish  Com.,  1874,  p.  569,  pi.  v,  fig.  24;  Proc.  U.  S.  Nat.  Mus.,  II, 
1879,  p.  160;  Rep.  TJ.  S.  Fish  Com.,  1880,  Pt.  6,  p.  349,  pi.  vi,  figs.  30-32. 

Idotea  cffinpacta  White,  List.  Crust.  Brit.  Mus.,  1847,  p.  95. 

Jdoteu  alffirica  Lucas,  Anim.  artic.  in  Expl.  Soi.  Alg^rie,  I,  Cr,,  1849,  p.  61,  pi.  vi, 
fig.  2. 

Idotea  metallica  Miers,  Jour.  Linn.  Six;.  Lond.,  XVI,  1883,  p.  35-38  (see  Miers 
for  synonymy). 

Ilahitat, — Off  Maryland;  Chesapeake  Ba}^;  North  Carolina;  New- 
port, Rhode  Island;  Long  Lsland;  Nantucket;  Vineyard  Sound; 
Woods  Hole,  Massachusetts;  Georges  Banks;  Jeffries  Bank;  near 
Isles  of  Shoals;  Halifax,  Nova  Scotia;  La  Have  Bank;  also  Mediter- 
ranean Sea;  between  Greenland  and  Iceland;  between  Montevideo  and 
Straits  of  Magellen;  New  South  Wales;  Borneo;  off  Cape  Negro; 
Latitude  Cove,  Patagonia. 

Depth, — Surface  to  91  fathoms. 

43.  SYNIDOTEA  Harger. 

ANALYTICAL    KEY    TO   THE   SPECIES   OF   SYNIDOTEA. 

n.  Terrainal  abdominal  segment  pointed  at  its  extremity. 

104.  Stpiidotea  nmluloHa  (Kr^yer). 
fV.  Terminal  abdominal  segment  emarginate  or  notched  at  its  extremity. 

h.  Outlines  of  thorax  subparallel 105.  Stjnldotea  marmornta  (Packard). 

I/.  Oatlinen  of  thorax  strongly  arcuate 106.  Strn'ulotea  hinopida  (Owen). 

104.  SYNIDOTEA  NODULOSA  (Kr^^ycr). 

Idotea  nodulom  Kr0yer,  Naturhist.  Tidsskrift  (2),  II7  1846,  p.  100;  Voy.  en 
Sc^nd.,  Crust.,  1849,  pi.  xxvi,  fig.  2. — Reinhardt,  (tronlands  Krebsdyr,  1857, 
p.  34. — L&TKEN,  Crust.  Greenland,  1875,  p.  150. 
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Synidotea  nodulosa  Harger,  Am.  Jour.  Sci.,  XV,  1878,  p.  374;  Proc.  U.  S.  Nat. 
Mufl.,  II,  1879,  p.  160;  Report  U.  S.  Commifleioner  of  Fish  and  Fieheriee, 
1880,  Pt.  6,  pp.  351, 362,  pi.  vi,  figs.  33-35. 

nabitat, — Southern   Greenland;   Halifax;   Georges   Banks;   Arctic 
Seas  and  southward  on  Pacific  coast  as  far  as  British  Columbia. 
Depth.— V^  to  119  fathoms. 

105.  SYNIDOTEA   MARMORATA   (Packard). 

Idolexi  marmorata  Packard,  Mem.  Bos.  Soc.  Nat  Hist.,  I,  1867,  p.  296,  pi.  viii, 

fig.  6.— Whiteaves,  Canad.  Nat.,  1875,  p.  262. 
Idotea  bicuspidn  Streets  and  Kingsley,  Bull.  Essex  Inst,  IX,  1877,  p.  108. 
(f)  Idotea  rugulom  Buchholz,  Zweite  Deutsche  Nordpolarf.,  II,  1874,  p.  285. 
Synidotea  bicuspida  Harger,  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  160,  Rep.  U.  S, 

Fish  CJom.,  1880,  p.  352,  Pt  6. 
Edotea  bicuspida  Miehs,  Jour.  Linn.  Soc.  London,  XVI,  1883,  p.  66. 
Synidotea  marmorcUa  Benedict,  Proc.  Acad.  Nat.  Sci.  Phila.,  1897,  p.  392. 

Ildyitdt. — Labrador;  Grand  Bank. 
Depth.— U  to  129  fathoms. 

Z06.  SYNIDOTEA  BICUSPIDA   (Owen). 

Idotea  bicuspida  Owen,  Crustacea  of  the  Blossom,  1839,  p.  92,  pi.  xxvii,  fig.  6. — 
Streets  and  Kingsley,  Proc  Essex  Inst.,  IX,  1877,  p.  108. 

Idotea  martnorata  Packard,  Mem.  Bos.  Soc.  Nat.  Hist.,  I,  1867,  p.  2^)6,  pi.  viii, 
fig.  6. 

Idotea  pulchra  LocKiNCiTON,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  p.  45. 

Synidotea  bicuspida  Harger,  Proc.  U.  S.  Nat  Mus.,  1879,  II,  p.  160;  Report. 
U.  S.  Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  352-354. —Ax kl 
Ohlin,  Bidrag  till  Kannedomen  om  Malakostrakfaunan  i  Baffin  Bay  och 
Smith  Sound,  1895,  p.  14. 

Habitat. — Grand  Bank;  Sloop  Harbor,  Kynetarbuck  Bay,  Labrador; 
m^^  33'  N.  lat.,  61^  50'  W.  long.;  Arctic  Seas;  west  coast  of  Alaska, 
north  of  Bering  Straits;  Kara  Sea. 

Depth. — 5  to  13i  fathoms. 

44.  ERICHSONELLA*  Benedict,  new  name. 

ANALYTICAL   KEY   TO  THE  SPECIES  OP   ERICHSONELLA. 

a.  Surface  of  body  smooth  throughout.     Outline  of  body  regular.     Antennube  short. 
Caudal  segment  shows  but  slight  traces  of  a  lateral  tooth  near  its  base  on 

either  side 107.  Erichsonella  aUenuata  ( Harger). 

a\  Surface  of  body  tuberculated.     Outline  of  body  serrate.     Antennulse  long.     Cau- 
dal segment  with  a  prominent  lateral  tooth  near  its  base  on  either  side. 
6.  Large  bifid  tubercle  on  center  of  head.     Median  longitudinal  row  of  tubercles 

on  each  thoracic  segment 108.  Erichsonella  JUiformis  (Say). 

y.  Large  tridentate  spine  on  center  of  head.  Median  longitudinal  row  of  tuber- 
cles on  each  thoracic  segment,  and  a  longitudinal  row  of  tubercles  on  either 
side  of  median  row  on  first  four  thoracic  segments. 

109.  Erichsonella  floridana  Benedict,  new  species. 

*  Proposed  by  Dr.  James  E.  Benedict  for  the  preoccupied  Erichsonia. 
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Z07.  ERICHSONELLA  ATTENUATA  (Harger). 

Erichjwnia  attenuaija  Hargek,  Report  U.  S.  Commiseioner  of  Pish  and  Fisheries, 
1874,  Pt.  1,  p.  570  (276),  pi.  vi,  fig.  27;  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  160.— 
Verrill,  Report  U.  S.  Commiasioner  of  Fish  and  Fisheries,  1874,  Pt.  1,  p. 
370  (76). — Hargbr,  Report  U.  S.  CJommiasioner  of  Fish  and  Fisheries,  1880, 
Pt.  6,  pp.  356, 357,  pis.  vi,  vii,  figs.  36-37. 

Habitat. — Great  Egg  Harbor,  New  Jersey;  Noank,  Connecticut. 

108.  ERICHSONELLA  FILIFORMIS  (Say). 

Stenofiomafiliformis  Say,  Jour.  Acad.  Nat.  Sci.,  1, 1818,  p.  424. — Milne>-Edwardb, 

Hist.  Nat.  des  Crust,  III,  1840,  p.  134. 
IdoUa  JiJifomm  White,  List  Crust.  Brit.  Mus.,  1847,  p.  95. 
Erichsonia  filiformis  Harqeb,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries, 

1874,  Pt.  1,  p.  570  (276),  pi.  vi,  fig.  26;  Proc.  U.  S.  Nat.  Mus.,  1879,  II,  p.  160.— 

Verrill,  Reporii  U.  8.  Commissioner  of  Fish  and  Fisheries,  1874,  Pt.  1,  p. 

316  (22). — ^Harger,  Report  U.  8.  Commissioner  of  Fish  and  Fisheries,  1880, 

Pt.  6,  pp.  356,  356,  pi.  vii,  figs.  38-41. 

Habitat. — Great  Egg  Harbor,  New  Jersey;   Long  Island   Sound; 
Vineyard  Sound,  Massachusetts;  Punta  Rassa,  Florida. 
Depth. — 4i  to  7  fathoms. 

109.  BRICHSONELLA  FLORIDANA  Benedict,  new  species.^ 

The  body  is  long  and  narrow,  broadest  at  the  third  and  fourth  seg- 
ments. The  head  is  wider  than  long.  A  rectangular  projection 
extends  forward  in  front  of  the  eyes.  The 
frontal  margin  between  the  projections  is 
arcuate.  The  eyes  are  lateral,  slightly  pro- 
jecting. The  antennsB  are  geniculate.  The 
three  distal  segments  are  approximately  the 
same  length.  The  terminal  segment  or  fla- 
gellum  is  hairy. 

A  large  tridentate  spine  occupies  the 
center  of  the  head.  The  main  portion  of  the 
spine  has  a  longitudinally  compressed  apex, 
the  lateral  portions  arise  at  a  distance  from 
the  base  and  point  divergently  foi*ward,  fall- 
ing short  of  the  elevation  of  the  main  portion. 

The  third  and  fourth  segments  of  the  thorax 
are  the  longest  and  widest;  the  posterior  seg- 
ments are  successively  shorter.  The  lateml 
margins  of  the  segments  are  concave,  making 
the  segmental  angles  acute.  The  epimera  are 
exposed  in  the  concave  margins.  On  the 
posterior  margin  of  each  segment  at  the  median  line  is  a  single  spine 
pointing  backward.     On  the  first  four  segments  there  are  single  lateral 


21.— Erichsonella 

DANA. 


'  The  description  that  follows  is  from  Dr.  Benedict's  manuscript. 
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spines  on  the  transverse  median  line  similar  in  size,  shape,  and  direc- 
tion to  those  of  the  dorsal  line. 

The  pleon  consists  of  a  single  elongated  segment  with  sub-j^arallel 
sides  ending  in  a  bhmt  apex.     On  each  side  of  the  pleon  are  two 
widely  separated  angular  projections. 

ITahitat, — Key  West,  Florida,  among  algse  below  low 
tide. 

Type,— Cut.  No.  15786,  U.S.N.M. 

45.  CLEANTIS  Dana. 

zzo.  CLEANTIS  PLANICAUDA  Benedict. 

CY«i»«/w/>/anMyiw^  Benedict,  in  Richardson,  Proc.  U.  S.  Nat  Moa,, 
XXI,  1899,  p.  851,  footnote. 

Habitat, — Pensaeola,  Florida. 

46.  EDOTEA  Gu^rin-M^n^ville. 

ANALYTICAL   KEY  TO  THE  8PECIE8  OF  EDOTEA. 

tt.  Anterior  angles  of  head  produced  into  knob-like  projections.  Lat- 
eral angles  of  thoracic  segments  produced  into  knob-like  pro- 
jections.    Four  tubercles  situated  on  the  dorsal  surface  of  the 

head 111.  Edotea  acuta  Richanlson. 

a'.  Anterior  angles  of  head  not  produced  into  knob-like  projections. 

Lateral  angles  of  thoracic  segments  not  produced  into  knob-like 

pi'ojections.    Two  tubercles  situated  on  dorsal  surface  of  heaf^ 

Lateral  margins  of  thorax  nearly  even.     Anterior  angles  of  head  not  salient. 

Lateral  margins  of  terminal  segment  scarcely  mdented. 

112.  EdoieatHlx)ha  (Say). 
Lateral  margins  of  thorax  angnlated  and  salient. 
Anterior  angles  of  he^d  salient.    Lateral  margins 
of  terminal  segment  indented,  abdomen  more 
elongated 113.  -Erfotea  monto«a  (Stimpson). 

III.  EDOTEA  ACUTA  Richardson. 

Edotea  aciUa  Richardson,  Am.  Nat.,  XXXIV,  1900, 
p.  228. 

Head  with  its  antero-lateral  angles  produced 
in  knob-like  projections.  Four  tubercles  situ- 
ated on  surface  of  head,  two  on  the  anterior 
part,  and  two  on  the  posterior  part.  First 
pair  of  antennae  not  reaching  beyond  the  lateml 
projections.  Second  pair  twice  as  long  as 
lateral  projections,  and  carrying  a  rudimentary 
flagellum. 

Thoracic  segments  subequal.  Sides  of  all  the 
segments  produced  into  knob-like  projections. 

Terminal  abdominal  segment  with  a  transvei'se  depression  or  groove 
on  either  side  of  which  the  lateral  margin  is  indented.  Apex  of  seg- 
ment produced  as  in  Edott-a  tft07itom. 
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Fig.  28.— Edotka  acttta. 
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Color  white. 

Three  specimens  were  found  in  the  stomach  of  a  cod,  taken  by  the 
U.  S-  Fish  Commission  steamer  Al}>atro%s^ 
Depth. — 105  fathoms. 
Tyj^e.—Csit.  No.  23909,  U.S.N.M. 

112.  EDOTEA  TRILOBA  (Say). 

Idotea  triloba  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  1,  1818,  p.  425. — Milnb-Edwakds, 
Hist.  Nat.  des  Crust.,  Ill,  1840,  p.  134. 

Jxra  triloba  Whitjb,  List  Crust.  Brit.  Mus.,  1847,  p.  97. 

Epdys  trUobus  Smith,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  1874, 
Pt.  1,  p.  571  (277),  pi.  VI,  fig.  28.— Vbrrill,  Am.  Jour.  Sci.,  VII,  1874,  p.  135; 
Proc.  Amer.  Assoc.,  1873,  p.  372,  1874;  Report  U.  S.  Commissioner  of  Fish 
and  Fisheries,  1874,  Pt.  1,  p.  370  (76).~Habgkr,  Proc.  U.  S.  Nat.  Mus.,  II, 
1879,  p.  160;  Report  U.  8.  Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6, 
pp.  358-359,  pi.  VII,  figs.  42  and  43. 

Edotea  triloba  Mikrs,  Jour.  Linn.  Soc.  Lond.,  XVI,  1883,  p.  70-71. 

HahitaL — Egg  Harbor,  New  Jersey;  Savin  Rock,  near  New  Haven, 
Connecticut;  Noank  Harbor,  Connecticut;  Vineyard  Sound,  Province- 
town,  Massachusetts;  near  Cape  Cod;  Gloucester;  30  miles  northeast 
of  Portland,  Casco  Bay,  Maine. 

Depth. — Surface  to  one-half  fathom. 

Z13.  EDOTEA  MONTOSA  (Stimpson). 

Idolea  monlosa  Stimpson,  Mar.  Inv.  Grand  Manan,  1853,  p.  40. 

Ejiclys  morUosus  Haroer,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  Pt.  1, 
1874,  p.  571  (277);  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  161.— Verrill,  Am. 
Jour.  Sci.,  VII,  1874,  p.  45;  Proc.  Amer.  Assoc.,  p.  367,  1874;  Report  U.  S. 
Commissioner  of  Fish  and  Fisheries,  Pt.  1,  1874,  p.  370  (76).— Smith  and 
Haruer,  Trans.  Conn.  Acad.,  Ill,  1874,  p.  3.— Harger,  Report  U.  S.  Com- 
missioner of  Fish  and  Fisheries,  1880,  Pt.  6,  p.  359-360,  pi.  viii,  figs.  44-47. 

Edoiefi  niontosa.  Miers,  Jour.  Linn.  Soc.  Lond.,  XVI,  1883,  p.  72. 

/{(ifjitat. — Block  Island  Sound;  Long  Island  Sound;  Vineyard  Sound; 
Eastpoi-t,  Maine;  <jeorges  Bank;  Stellwagens  Bank;  Casco  Bay;  Bay 
of  Fundy;  Halifax,  Nova  Scotia;  Gi'and  Manan. 

Depth, — 2  to  40  fathoms. 

Family  XIH.  ARCTITRID^. 

ANALYTICAL   KEY   TO   THE  GENERA   OP   ARCTURID-fi. 

a.  Fourth  segment  of  thorax  not  greatly  longer  than  others.  Marsupium  of  female 
eomposeil  of  four  pairs  of  plates 47.  Arcturus. 

of.  Fourth  segment  of  thorax  much  longer  than  any  of  the  others.     Marsupium  of 

female  consisting  of  two  plates  affixed  to  this  segment 48.  Aatacilla. 

Proc.  N.  M.  vol.  xxiii 36 
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47.  ARCTURUS  Latreille. 

ANALYTICAL   KEY   TO  THE  SPECIES  OF   ARCTURrs. 

a.  Terminal  segment  of  abdomen  armed  with  a  long  median  terminal  spine,  project- 
ing beyond  the  end  of  the  segment. 
6.  Head  with  two  spines.  Second  joint  of  second  pair  of  antennae  armed  with  one 
spine  at  upper  end.  Thorax  with  few  spines.  Surface  of  terminal  abdomi- 
nal s^ment  smooth, 
c.  Second  joint  of  peduncle  of  second  pair  of  antennse  without  spine  at  base  on 
outer  margin.  First  pair  of  antennae  extending  one-third  the  length  of  tb« 
third  joint  of  second  pair  of  antennae.  Dorsal  spines  wanting  on  second 
abdominal  segment.  Spines  wanting  on  opercular  valves.  Anterior  tho- 
racic appendages  furnished  with  a  number  of  spines  on  the  proximal  joints. 

114.  Arclunu  purpureus  Beddaid. 
cf.  Second  joint  of  peduncle  of  second  pair  of  aritennae  with  spine  at  base  on 
outer  margin.  First  pair  of  antennae  extending  two-thirds  the  length  of  the 
third  joint  of  second  pair  of  antennae.  Dorsal  spines  present  on  second 
abdominal  segment.  Spines  present  on  opercular  valves.  Anterior  tho- 
racic appendages  without  spines  except  on  penultimate  joint. 

115.  ATciurm  caribbaeugy  new  species, 
y.  Head  with  eight  spines.     Second  joint  of  second  pair  of  antennae  armed  with 
three  spines  at  the  upper  end.    Thorax  with  many  spines.     Surface  of  ter- 
minal abdominal  segment  with  three  rows  of  spines  on  dorsal  surface.    Row 

of  spines  on  each  opercular  valve 116.  Ardurus  floridarius  Richardson. 

c/.  Terminal  segment  of  abdomen  not  armed  with  a  long  median  terminal  spine. 
&.  Four  anterior  segments  of  thorax  with  spines  or  tubercles.     Middle  surface  of 
abdomen  with  prominent  spiny  projections.     With  conical  lateral  projec- 
tions.    Epimera  pointed 117.  Ardurus  baffini  (Sabine). 

y.  Four  anterior  segments  of  thorax  without  spines  or  tubercles.  Middle  surface 
of  abdomen  without  any  indication  of  prominent  spiny  projections.  With- 
out conical  lateral  projections.    Epimera  less  pointed. 

118.  Archirus  ftUdeni  WeTS. 

ZZ4.  ARCTURUS  PURPUREUS  Beddard. 

Ardurus  jmrpureus  Beddard,  Proc.  7kx)L  Soc.  Lond.,  1886,  Pt.  1,  p.  109;  Report 
on  the  Scientific  Results  of  the  Exploring  Voyage  of  H.  M.  S.  ChaUeiiQer^ 
Zool.  XVII,  pp.  112,  113.  • 

TTahitat. — Off  Sombrero  Island. 
Depth, — i50  fathoms. 

115.  ARCTURUS  CARIBB^US,.  new  species. 

Head  with  a  deep  excavation  on  the  anterior  margin,  on  either  side 
of  which  the  antero-lateral  margins  are  produced,  each  bearing  a  short 
spine  at  the  outer  angle.  Two  long  spines  are  situated  on  the  ante- 
rior portion  of  the  head,  between  the  eyes.  The  first  pair  of  antennas, 
consisting  of  four  joints,  reach  two-thirds  of  the  length  of  the  third 
joint  of  the  second  pair  of  antennte.  The  first  joint  of  the  second 
pair  of  antennae  is  short  and  unarmed;  the  second  joint  is  armed 
with  a  small  spine  at  the  base  on  the  outer  margin,  and  a  large  spine 
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on  the  upper  lateral  margin;  the  third  joint  is  about  three  times  as 
long  as  the  second  joint,  and  is  armed  with  two  long  spines  at  the 
upper  end;  the  fourth  joint  is  about  twice  as  long  as  the  third  joint, 
and  is  armed  with  a  single  spine  at  the  upper  end;  the  fifth  joint  is 
somewhat  longer  than  the  fourth  and  is  unarmed;  theflagellum  is  long 
and  consists  of  ten  joints. 

The  first,  second,  third,  and  fifth  thoracic  segments  have  each  two 
long  projecting  spines  on  either  side  of  the  median  dorsal  line.     The 
fourth,  sixth,  and  seventh  segments  are  without  these  spines.     The 
first  segment  has  three   spines,  one 
large   central    spine   and   two  small 
spines  on  each  antero-lateral  margin. 
All  the  other  thoracic  segments  have 
one  long  spine  on  each  lateral  margin. 

The  first  abdominal  segment  has 
one  lateral  spine  on  each  side;  the 
second  segment  has  two  dorsal  spines, 
one  on  either  side  of  the  median  line. 
The  third  segment  has  one  lateral 
spine  on  each  side.  The  terminal 
segment  is  rounded  in  outline  posteri- 
orly, with  two  lateral  spines  on  either 
side,  one  a  little  below  the  middle  and 
one  near  the  posterior  margin  of  the 
segment.  There  is  also  a  large  ter- 
minal spine  on  the  dorsal  surface. 

The  opercular  valves  are  armed 
each  with  a  single  spine  about  the 
center  of  the  valve.  The  penulti- 
mate joint  of  the  second,  third,  and 
fourth  anterior  pairs  of  legs  is  armed 
with  a  single  spine. 

One  specimen  of  this  species  was 
taken  by  the  U.  S.  Fish  Commission 
steamer  Albatross  near  Aves  Island, 
Caribbean  oea.  pjq  24.— arcturus  cARiBBiBus. 

T^pe.—C^t.  No.  9113,  U.S.N.M. 
This  species  closely  resembles  Arcturiis  purpureus  Beddard,  differing 
from  that  species  in  having  two  dorsal  spines  on  the  second  abdominal 
segment,  spines  on  the  opercular  valves,  and  at  the  base  on  the  outer 
margin  of  the  second  joint  of  the  peduncle  of  the  second  pair  of 
antennae,  in  wanting  spines  on  the  proximal  joints  of  the  anterior 
thoracic  appendages,  with  the  exception  of  the  penultimate  joint,  and 
in  the  greater  length  of  the  first  pair  of  antennae. 
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ii6.  ARCTURUS  FLORIDANUS  Richardson. 

ArcturtiHjiorlfUmtui  Richardson,  Am.  Nat.,  XXXIV,  1900,  p.  21^0. 

Head  with  deep  antc^rior  excavation,  on  each  side  of  which  the  lateral 
margins  are  produced,  bearing  each  a  single  spine  at  the  outer  angle. 
On  the  anterior  ix)rtion  of  the  head  are  two  long  spines  situated 
between  the  eyes.  Two  long  spines  are  placed  on  the  posterior  por- 
tion of  the  head,  l)etween  the  line  of  the  eyes,  on  either  side  of  which 
are  two  small  spines,  one  near  each  eye  and  one  on  the  lateral  margin. 
The  first  pair  of  antennte  are  short,  reaching  only  half  the  length  of 

•  the  third  joint  of  the  second  pair 
of  antennae.  The  first  joint  of 
the  second  pair  of  antennae  is  short 
and  unarmed;  the  second  joint 
has  one  short  spine  at  the  base 
and  three  long  ones  at  the  upper 
end;  thethird  joint  is  nearly  three 
times  as  long  as  the  second  joint 
and  has  two  long  spines  at  the 
upper  end;  the  fourth  joint  is 
armed  with  a  single  spine;  the 
fifth  joint  is  unarmed;  the  fliigel- 
lum  is  nine- jointed. 

The  first  thoracic  segment  has 
two  dorsal  spines  on  the  ant^M-ior 
part,  one  on  either  side  of  the 
median  line,  six  spines  on  the  pas- 
terior  part,  three  on  either  side 
of  the  median  line,  and  two  lat- 
eral spines;  the  second  thonunc 
segment  has  three  spines  on  the 
anterior  portion,  one  on  the  me- 
FiG.  25.— ARCTuiti's  FLOK1DANU8.  dlau  llnc  and  one  on  either  side 

of  it,  four  spines  on  the  poste- 
rior portion,  two  on  either  side  of  the  median  line,  and  three  lateral 
spines;  the  third  thoracic  segment  has  two  spines  on  the  anterior 
portion,  one  on  either  side  of  the  median  line,  four  spines  on  the  pos- 
terior portion,  two  on  either  side  of  the  median  line,  and  four  lateral 
spines;  the  fourth  segment  has  two  spines  on  the  anterior  part,  one 
on  either  side  of  the  median  line,  four  spines  on  the  posterior  part^ 
two  on  either  side  of  the  median  line,  and  four  lateml  spines;  the 
fifth  segment  has  two  spines  widely  sepai-ated,  one  on  either  side  of 
the  median  line,  and  one  lateral  spine;  the  sixth  and  seventh  segments 
have  six  spines,  three  on  either  side  of  the  median  line,  and  one  lateiul 
spine. 
The  first  three  abdominal  segments  have  each  ei^t  small  spines, 
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four  on  either  side  of  the  median  line.  The  terminal  segment  has 
one  median  row  of  spines  and  a  row  on  either  side  of  this  and  a 
lateral  row.  The  median  row  consists  of  five  small  spines  and  one 
large  terminal  spine.  The  dorsal  row  on  either  side  of  the  median 
row  each  consists  of  four  spines.  The  outer  marginal  lateral  rows 
each  consist  of  three  spines.  The  opercular  valvas  bear  each  a 
longitudinal  row  of  eight  spines. 

Both  the  anterior  and  the  posterior  pairs  of  legs  are  covered  with 
spines,  the  anterior  ones  more  donsel3\ 

Two  specimens,  one  imperfect,  were  obtained  by  the  U.  S.  Fish 
Commission  steamer  Alhatroas^  at  Fernandina,  Florida. 

Type.— GB.t:^o.  11522,  U.S.N. M. 

X17.  ARCTURUS  BAFFINI  (Sabine). 

Idolea  baffini  Sabine,  Suppl.  to  App.  to  Capt.  Parry's  Voyage,  1824,  p.  228, 
pi.  I,  figs.  4-6. 

Ardurus  Imffini  Milne-Edwards,  Hist.  Nat.  Crust.,  Ill,  p.  123,  pi.  xxxi,  fig.  1. — 
G.  O.  Sars,  Den  Norske  Nordhavs-Expecl.,  Zool.,  Crust.,  I,  p.  97,  pi.  ix, 
figs.  1-21.— Hansen,  Vid.  Medd.  naturh.  Foren.  i  Kjoebh.,  1887,  p.  188.— 
Axel  Oiilin,  Bidrag  till  Kanncdoinen  om  Malakoetrakfaunan  i  Baffin  Bay 
och  Smith  Sound,  1895,  pp.  15-18. 

iraUiaL—m''  35'  N.  lat.,  54°  50'  W.  long.;  60^  32'  N.  lat.,  55^  34' 
W.  long.;  67-  59'  N.  lat.,  56°  33'  W.  long.;  68°  9'  N.  lat.,  56°  32'  W. 
long.;  70°  21'  N.  lat.,  65°  40'  W.  long.;  71°  10'  N.  lat.,  58°  56'  W. 
long.;  78°  24'  N.  lat.,  74°  W.  long.;  Inglefield  Gulf;  Murehison 
Sound;  Cape  Faraday;  72°  38'  N.  lat,  77°  10'  W.  long.;  72°  8'  N. 
lat,  74°  20'  W.  long. 

Ihpth. — 5  to  150  fathonis. 

Z18.  ARCTURUS  FEILDENI  Miers. 

Arctnrm  baffini  var.  feildeni  Miers,  Ann.  Mag.  Nat.  Hist.  (4),  XX,  1877,  p.  64. 
Arctunis  feildeni  Benedict,  Pr<x\  Biol.  Soc.  Wash.,  XII,  1898,  p.  44. 

Habitat, — Camp  Clay,  Cape  Sabine;  Davis  Straits;  oif  Churchill, 
Hudson  Bay. 
Depth.— Z^  fathoms. 

48.  ASTACILLA  Fleming. 

ANALYTICAL   KEY   TO  THE  SPECIES  OP   ASTACILLA. 

a.  With  eyes.  Head  excavate  in  front  without  rostrifonn  point.  Fourth  thoracic 
segment  subcylindrical.  Terminal  abdominal  segment  with  a  prominent,  sub- 
acute tooth  on  each  side,  above  the  middle,  directed  outward  and  backward; 

extremity  obtuse 119.  Antncilla  granulafa  ( G.  O.  Sars ) . 

f/.  Without  eyes.  Head  with  a  rostriform  point  in  front,  between  the  antennuhe. 
Fourth  thoracic  segment  wider  at  the  anterior  end,  and  tapering  to  the 
po«terior  end.  Terminal  abdominal  .segment  with  a  pair  of  teeth  on  each 
side;  extremity  acute 120.  Adacilla  aeca  Benedict. 
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119.  ASTACILLA  GRANULATA  (G.  O.  Sars). 

Leachia  granukUa  G.  O.  Sars,  Arch.  Math.  Nat,  II,  1877,  p.  351  (251). 

A«tacUla  americana  Haroer,  Am.  Jour.  Sci.,  XV,  1878,  p.  374. 

AgtuciUa  granulaia  Harger,  Proc.  U.  S.   Nat.  Mus.,  II,  1879,  p.   161;   Report 

U.  S.  Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  364-367,  pl& 

viii-ix,  figs.  48-52. 

Habitat. — Georges  Bank;  Banquereau;  Miquelon  Island,  south  of 
Newfoundland;  also  between  Noi-way  and  Iceland. 
Depth.— 7  to  250  fathoms. 

120.  ASTACILLA  C^CA  Benedict. 
AstaciUa  caeca  Benedict,  Ptoc.  Biol.  Soc.  Washington,  XII,  1896,  p.  51. 
IlahitaL—hsit.  38°  22' N.,  Long.  70^  17'  30"  W.  (South  of  Marthas 
Vineyard.) 
Depth. — 1,825  fathoms. 

IV.  ASELLOTA  or  ASELLOIDEA. 

ANALYTICAL   KEY  TO  THE   FAMILIES  OP  ASELLOTA. 

a.  Eyes  generally  present.  First  pair  of  legs  prehensile  or  subcheliform.  Last 
three  pairs  of  legs  ambulatory,  not  natatory. 
6.  Three  posterior  segments  of  thorax  not  sharply  marked  off  from  the  four  an- 
terior ones,  and  not  smaller.  Caudal  8^:ment  large,  shieldlike.  Eyes, 
when  present,  lateral  or  subdorsal,  not  placed  on  peduncle-like  projections 
of  the  head.  Superior  antennse  issuing  close  tc^iher.  Legs  subequal  in 
length, 
c.  Lateral  parts  of  head  scarcely  expanded.  Eyes,  when  present,  small,  lateral 
Peduncle  of  inferior  antennae  without  small  accessory  appendage  outside  of 
third  joint.  Legs  ambulatory,  except  first  pair,  which  are  distinctly  sub- 
cheliform; l^s  with  dactylus  generally  uni-unguiculate.  First  pair  of  pie- 
opoda  in  female  very  small,  not  operculiform.  Outer  lamella  of  second 
pair  very  large  and  incrusted,  so  as  to  form,  together  with  corresponding 
lamellae  of  the  other  side,  a  sort  of  operculum,  covering  the  two  succeeding 

pairs Family  XIV.  AsELLiDiB  (p.  551). 

(/.  Lateral  parts  of  head  lamellarly  expanded.  Eyes,  when  present,  usually 
subdorsal.  Peduncle  of  inferior  antennae  generally  with  small  aoceBsory  a^ 
pendage  outside  of  third  joint.  Legs  ambulatory,  except  first  pair,  which 
are  sometimes  prehensile;  legs  with  dactylus  generally  bi-  or  tri-unguiculate. 
First  pair  of  pleopoda  in  female  transformed  into  a  single,  lai^ge  opercular 
plate.    Outer  lamellae  of  two  succeeding  pairs  narrow  and  confluent  with 

basal  part Family  XV.  Janiridjb  (p.  553). 

I/.  Three  posterior  s^ments  of  thorax,  as  a  rule,  sharply  marked  off  from  four 
anterior  ones,  and  much  smaller.  Caudal  segment  more  or  less  vaulted 
above,  subpyriform.  Eyes,  when  present,  placed  on  the  tips  of  lateral 
peduncle-like  projections  of  the  head.  Superior  antennae  placed  widely 
apart.  First  pair  of  legs  much  shorter  than  others.  Succeeding  pairs  more 
or  less  rapidly  increasing  in  length Family  XVI.  Munnidje  (p.  556). 

a'.  Eyes  wanting.  First  pair  of  legs  subprehensile.  Last  three  pairs  of  legs  nfJta- 
tory,  with  some  of  joints  flattened  and  ciliated.  First  pair  of  legs  shorter 
than  three  following  pairs.     Second,  third,  and  fourth  pairs  very  elongate. 

Family  XVII.  Munnopbidje  (p.  557). 
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Family  XIV.  ASELLID.E. 

ANALYTICAL  KEY   TO  THE  GENERA    OF   ASELLID^B. 

ct.  Mandibles  without  a  palp.     Last  six  pairs  of  l^s  with  dactylus  biungaicolate. 

49.  Manca»eUus, 
€if.  Mandible  with  a  three-jointed  palp.     Last  six  pairs  of  legs  oniunguicalate. 
6.  Eyes  present.     Body  oblong,  depressed.     Head  small,  narrower  and  shorter 
than  first  thoracic  s^pnent.     Caudal  segment  not  longer  than  broad. 

50.  AseUus. 
\/.  Eyes  wanting.     Body  elongate,  narrow.     Head  large,  not  narrower  than  first 
thoracic  segment,  and  longer.     Caudal  s^ment  much  longer  than  broad. 

51.  Cs^ddoUa, 

49.  MANCASELLUS   Harger. 

ANALYTICAL    KEY   TO  THE  SPECIES  OP   MANCA8ELLUS. 

a.  Lateral  margins  of  head  entire 121.  Manca»eUu8  brachyurus  Harger. 

of.  Lateral  margins  of  the  head  not  entire.  External  antennae  as  long  or  longer  than 
the  body 122.  Manoasellus  lineatua  (Say). 

121.  MANCASELLUS  BRACHYURUS  Harger. 

MdncaselltLs  brachyurus  Harger,  Am.  Jour.   Sci.,  XI   (1876),  pp.  304,  305. — 
BovALLius,  Bihang  till  K.  Sv.  Vet.-Akad.  Handl.,  II,  No.  15,  1886,p.  39. 

Ilabiiat, — McKee's  Spring,  Lexington,  Virginia. 

Z2a.  MANCASELLUS  LINEATUS  (Say). 
AwJbM  lineatus  Say,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1818,  p.  428. 
Habitat. — South  Carolina. 

BO.  ASELLUS  Geoffrey. 

ANALYTICAL   KEY   TO  THE  SPECIES   OP   ASELLUS. 

a.  Caudal  stylets  broad  and  flattened.  Propodus  of  first  pair  of  legs  much  enlarged 
and  subglobular,  with  a  prominent  acute  tooth  about  or  a  little  above  the 
middle  and  a  lobe  bearing  one  or  two  acute  teeth  near  the  base  on  its  palmar 
margin 123.  Asellus  communis  Say. 

a'.  Caadal  stylets  extremely  narrow  and  cylindrical.  Propodus  of  first  pair  of  lege 
narrow,  elongate,  without  prominent  acute  tooth  on  its  palmar  margin. 

124.  AaeUtis  atiemuUus  Richardson. 

Z23.  ASELLUS  COMMUNIS  Say. 

AseUus  communis  Say,  Jour.  Ac.  Nat.  Sci.,  Phila,,  I,  1818,  pp.  427,  428. — Smfth, 
Rep.  U.  S.  Fish  Com.,  1874,  p.  657. 

ITahitat. — Schuylkill  River,  Pennsylvania;  Connecticut;  Massachu- 
setts; New  York;  Indiana;  Illinois;  Michigan;  Mississippi. 
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104.  ASELLUS  ATTENOATUS  Richardson. 
AseUw  aUemudw  Richardson,  Am.  Nat,  XXXIV',  1900,  p.  297. 
Body  narrowed  anteriorly,  gradually  increasing  in  width  backward. 
Head  narrower  than  the  first  thoracic  segment,  rounded  at  the  sides 
with  margins  entire  and  a  small  lobe  near  the  base  on  either  side; 
front  somewhat  excavate  for  the  reception  of  the  antennse.    Eyes  dis- 
tinct lateral.     First  pair  of  antennae  as  long  as  the  peduncle  of  the 


■     FlG.^B.— ASKLIA'8  ATTENUATTS. 

second  pair;  first  joint  short  and  broad;  second  joint  more  slender; 
third  joint  not  quite  as  long  as  second  joint;  flagellum  comp>osed  of 
thirteen  joints.  Second  pair  of  antennae  as  long  as  the  body:  first, 
second,  and  third  joints  short,  about  equal  in  length;  fourth  and  fifth 
joints  long;  flagellum  multiarticulate. 

Segments  of  thorax  with  the  lateral  margins  of  the  first  segment 
slightly  emarginate  anteriorly,  the  emargination  being  filled  by  the 
epimeron;  second,  third,  and  fourth  segments  with  the  margins  entire, 
the  epimera  evident  at  the  extreme  antc-rior  angles?;  the  fifth  segment 
with  the  posterior  two-thirds  emarginate,  the  epimeron  conspicuous  in 
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FlO.  28.— L»JOFTHE 
FIBST  PAIR. 


tho  ('iimv^ri nation;  the  sixth  and  seventh  segments  posteriorly  emar- 
ginat€,  with  prominent  epimera. 

Terminal  segment  of  the  body  about  as  broad  as  long,  with  a  small 
rounded  lobe  in  the  middle  of  the  posterior  margin.     The  uropoda  are 

somewhat  longer  than  the  terminal 
segment,  extremely  slender  and  cvHn- 
drical  in  shape,  with  both  branches 
nearly  equal  in  length,  and  longer  than 
the  peduncle. 

The  legs  of  the  first  pair  are  slender; 
the  dactA^lus  is  serrate  along  the  inner 
margin,  the  propodus  is  narrow,  oval 
in  shape,  and  unarmed. 

The  color  is  reddish-brown  mottled  with  white.     All 
the  free  margins  of  the  body  are  fringed  with  hairs. 
The  lateral  margins  of  the  segments  and  the  caudal 
segment  are  armed  with  spines.    The  uropoda  and  the 
legs  are  spinulose. 
A  large  number  of  specimens  were  collected  by  Mr.  William  Pal- 
mer and  Mr.   Paul  Bartsch,  at  Washington  I)it<»h,  Dismal  Swamp, 
Virginia. 
7y^^.— Cat.  No.  23910,  U.S.N.M. 

51.  C^ECIDOTEA  Packard. 

125.  C/ECIDOTEA  STYGIA  Packard. 

Cseddotea  gtygia  Packard,  Am.  Nataralist,  V,  1871,  p.  752,  figs.  132, 133. 
Cxcidotea  microcepJuila  Cope,  Am.  Naturalist,  V,  1872  p.  411,  fig.  109. 

IlaiitaL — Graham's  Spring,  Lexington,  Virginia;   also  Mammoth 
Cave,  Kentucky,  and  wells  in  Indiana. 

Family  XV.  JANIRID^. 


Fig.  -27. —ft.    Max 
illiped;  b.^lAH 

DIBLE. 


ANALYTICAL  KEY  TO  THE  GENERA  OF  .lANIRID^. 

.  Head  without  any  true  rostrum.  First  pair  of  antennae  extremely  small  with 
flagellum  rudimentary.  Second  pair  of  antenme  of  moderate  length,  without 
any  distinctly  squamiform  appendage.  First  pair  of  legs  not  prehensile.  Uro- 
poda extremely  small,  branches  very  short,  nodiform 52.  Jitra. 

'.  Head  with  prominent  rostral  projection,  obtuse  in  front  or  with  a  comparatively 
short  n>stral  projection.  First  pair  of  antennae  well  developed,  flagellum  multi- 
articulate.  Second  pair  of  antennae  very  much  elongated  with  a  well-marked 
scale-like  appendage  outside  of  third  joint.  First  pair  of  legs  prehensile, 
carpus  large,  subfusiform  and  edged  inside  with  spines;  projxxius  narrow, 
linear,  and  very  movably  articulated  to  carpus,  so  as  to  admit  of  lieing  l^ent 
against  it.  Uropoda  largely  developed,  with  branches  slightly  unequal. 
h.  Head  with  lateral  parts  produced  to  very  prominent  acute  lappets.  Segments 
of  thorax  with  lateral  parts  lacnniate  and  produced.     Caudal  segment  forming 

on  each  side,  at  the  end,  a  triangular  expansion 53.   lanihe. 

I/.  Head  with  lateral  parts  not  produced  into  lappets.  Segments  of  thorax  with 
lateral  parts  not  'produced,  not  latriniate.  Caudal  segment  rounded,  not  ex- 
panded laterally v-^.  54.  Jm 
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52.   J.^RA  Leach. 
126.  JARA  MARINA  (Fabricius). 

Oniscus  marinus  Fabricius,  Fauna  Grunlandica,  p.  252. 

OtiiJtcus  albifrons  Montagu,  manuscript  (Leach). 

Jxra  albifrmia  Leach,  Ed.  Encyc,  VII,  1813-14,  p.  434  (Am.  ed.,  p.  273); 
Trans.  Linn.  Soc.,  XI,  1815,  p.  373.— Desmarbbt,  Diet.  M.  Nat.,  XXVIII, 
1823,  p.  381;  Gonsid.  Crust,  1825,  p.  316.— Latreille,  Regne  Anini.,  IV, 
1829,  p.  141.— Edwards,  Annot.  de  Lamarck,  V,  1838,  p.  267;  Hit«t.  Nat.<le« 
Crust.,  Ill,  1840,  p.  150;  R^e  Anim.,  Crust.,  1849,  p.  204.— LiLUKw^Rts, 
Ofvers.  vet.  Akad.  Forh.,  VIII,  1851,  p.  23;  IX,  1852,  p.  11.— M.  Sabs, 
Christ.  Vid.  Selsk.  Forh.,  p.  153,  1859.— Bate,  Rep.  Brit.  Aaso(\,  I860, 
p.  225,  1861.— G.  O.  Sars,  Reise  ved  Kyst.  of  Christ.,  1866,  p.  29;  Chrii?t. 
Vid.  Selsk.  Forh.,  1871,  p.  272,  1872.— Norman,  Rep.  Brit.  Aasoc..,  18d6, 
p.  197,  1867;  1868,  p.  288,  1869.— Bate  and  Westwood,  Brit  Seee.  Oust., 
II,  1868,  p.  317,  fig. — Stebbing,  Jour.  Linn.  Soc.  Lond.,  Zool.,  XII,  1S74, 
p.  149;  Ann.  Mag.  Nat  Hist.  (4),  XVII,  1876,  p.  79,  pi.  v,  figs.  5,  6;  Trans. 
Devon.  Assoc.,  1879,  p.  7. — Meinert,  Crust.  Isop.  Amph.  Dec  Dan.,  1877, 
p.  80.— Harger,  Proc.  U.  S.  Nat  Mus.,  1879,  II,  p.  158;  Report  U.  S.  Com- 
missioner of  Fish  and  Fisheriee,  1880,  Pt.  6,  pp.  315-318,  pi.  i,  figs.  4-8.  (See 
Harger  for  synonymy.) 

Jsera  kroyeri  Zaddach,  Syn.  Crust.  Pruss.  Prod.,  1844,  p.  11. 
.     Jsra  balUca  Fried.  MtJLLER,  Arch.  Naturg.,  XIV,  1848,  p.  63,  pi.  iv,  fig.  29. 

Jsera  copiom  Stimpson,  Mar.  Inv.  Grand  Manan,  1853,  p.  40,  pi.  iii,  fig.  29. — Vkr- 
RiLL,  Am.  Jour.  Sci.  (3),  VII,  1874,  p.  131;  Proc.  Amer.  Assoc.,  1873,  p.  3t59, 
1874;  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  1874,  I*t.  1,  p. 
315  (21). — Harger,  Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  1874, 
Pt.l,  p.  571(277). 

Jaera  nivalis  Packard,  Mem.  Bost.  Soc.  Nat.  Hist.,  1, 1867,  p.  296. 

AMiiS  grojilan dints  Packard,  Mem.  Bost.  Soc.  Nat.  Hist,  1, 1867,  p.  296. 

Jxra  marina  Mobius,  Wirbellos.  Thiere  der  Ostsee,  1873,  p.  122;  Am.  Mai;.  Nat. 
Hist  (4),  XII,  1873,  p.  85. 

Jara  maculata  Parfitt,  Trans.  Devon.  Assoc.,  1873,  p.  253  (18). — Stebbing,  Tthos. 
Devon.  Assoc,  1879,  p.  (7). 

Jxra  marina  Sars,  Crust,  of  Norway,  II,  Pt.  1, 1897,  p.  104. 

Habitat. — Whole  coast  of  New  England;  Labrador;  Bay  of  Fuiidy; 
also  coasts  of  England,  Scotland,  Finmark,  and  all  the  coasts  of  tlie 
North  Sea;  Germany. 

Depth, — Found  on  surf}u*e. 

63.  lANTHE  Bovallius. 
analytical  key  to  the  species  op  ianthb. 

a.  Rostrum  as  long  as  head.  Flagellum  of  first  pair  of  antennie  12-articulated,  shorter 
than  brea<lth  of  head.  Flagellum  of  second  pair  of  antennae  50-articulated. 
First  thoracic  segment  shorter  than  second.  Second  and  thini  siegmentei  equal, 
longest,  nmch  longer  than  seventh.  Terminal  segment  smooth  on  dorsal  side, 
without  spine-like  tul>ercle.  Peduncles  of  uropoda  longer  than  postero- lateral 
angulations  of  tenninal  segment 127.  lanthe  spinom  (Harger), 

a'.  Rostrum  much  longer  than  head.  Flagellum  of  first  pair  of  antenna?  60  to  70 
articulated,  nearly  as  long  as  breadth  of  head.  Flagellum  of  second  pair  of 
antenna*  280-articulated.  First  thoracic  segment  as  long  as  second.  Seventh 
segment  is  longest.  Terminal  segment  with  a  single  spine-like  tubercle  on  its 
dorsal  side.  Peduncles  of  uropoda  shorter  than  postero-lateral  angulations  of 
terminal  segment  of  l)ody 128.  lanlhe  tpeciom  Box'allias. 
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127.  lANTHE  SPINOSA   (Harger). 

Janira  gpinosa  Harger,  Proc.  U.  S.  Nat.  Mua.,  II,  1879,  p.  158;  Report  U.  S.  Fish 

Commissioner,  1880,  Pt.  6,  pp.  323,  324. 
larUhe  ftpinom  Bovallius,  Bihang  t.  Kgl.  Sv.  Vet.  Akad.  Handl.,  XI,  No.  15, 

1886,  p.  35. 

Janmi  spirumi  Hansen,  Vid.  Medd.  naturh.  Foren.  i.  Kjoebh.,  1887,  p.  191. 

//oJzto^.— Banquereau;  65^  35'  N.  lat.,  54-  50' W.  long.;  00"^  32'  N. 
iat.,  550  34'  W.  long.;  67^  59'  N.  lat.,  56^  33'  W.  long. 
Depth.— SO  to  100  fathom.s. 

128.  lANTHE  SPECIOSA  Bovallius. 

larUhe  trpecumi  Bovallivs,  Bihang  till  K.  Sv.  Vet.  Akad.  Handl.,  VI  No.  4,  p.  5; 
XI,  No.  15,  1886,  I).  35. 

Habitat, — Baffin^  Bay. 

54.  JANIRA  Leach. 

ANALYTICAL   KEY   TO  THE  SPECIES  OF  JANIRA. 

a.  Anterior  margin  of  head  straight 129.  Janira  maculosa  Leach. 

a'.  Anterior  margin  of  head  produced  in  the  middle  in  a  short  sharp  rostrum,  and 
the  antero-lateral  angles  of  head  also  produced. 
h.  Antero-lateral  angles  of  head  sharp.     Lateral  margins  of  first  four  thoracic  seg- 
ments obtusely  incised,  each  showing  two  broad  angulations.     Uropo<ia  of 
female  shorter  than  half  the  terminal  segment.    Those  of  male  as  long  as 

terminal  segment  of  body 130.  Janira  tricorrm  (Kr0yer) . 

}y,  Antero-lateral  angles  of  head  shorter  and  less  sharp.  Margins  of  first  thoracic 
segment  rounded,  not  emaiiginate.  Uropoda  alike  in  the  two  sexes,  and  as 
long  as  terminal  segment  of  body 131.  Janira  alia  (Stimpson) . 

129.  JANIRA  MACULOSA  Leach. 

Jamro  wiocmZowi  Leach,  Edinburgh  Encyclop.,  VII,  1813-14,  p.  434. 
ffenapomus  mvlicm  Kr0Yer,  Voy.  en  Scand.,  Crust.,  pi.  xxx,  figs,  la-n;  Nat. 
Tidsskr.,  Ny  R.,  II,  p.  366. — Hansen,  Vid.  Medd.  naturh.  Foren.  i  Kjoebh., 

1887,  p.  190. 

HabitaL—%^''  32'  N.  lat.,  55^  34'  W.  long.;  72<='  32'  N.  lat.,  58°  51' 
W.  long.;  also  British  Isles;  Kattegat;  Dutch  Coast;  coast  of  France; 
coast  of  Norway. 

Depth.— V^  to  116  fathoms. 

X30.  JANIRA  TRICORNIS   (Kr^yer). 

Ilenopomus  iricamis  KuBYERj  Voy.  en.  Scand.,  Crust,  pi.  xxx,  figs.  2  a-q;  Nat 
Tidsskr.  Ny  R.,  II,  1847,  p.  372.— Hansen,  Vid.  Medd.  naturh.  Foren.  i 
Kjoebh.,  1887,  pp.  190-191. 

Ifabitat. — Kangerdluassuk;  Sukkertoppi^n;  Egesiiiinde;  65^  11'  N. 
lat,  53^33' W.  long. 
Depth. — 5  to  50  fathoms. 
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131.  JANIRA  ALTA  (Stimpson). 

AseUodea  alta  Stimpson,  Mar.  Inv.  Grand  Manan,  1853,  p.  41,  pi.  in,  fig.  30. — 
Verrill,  Am.   Jour.   Sd.,  VI,  1873,  p.  439;    VII,  1874,  pp.  4Il-5()2;    Pn>c. 
AnuT.  Assoc.,  1873,  p.  350,  1874. 
Jaiiira  alta  IIarcjkr,  Proc.  \\  S.  Nat.  Miis.,  1879,  II,  p.  158;    Rt»port  V.  S.  Com- 
miwionor  of  Fish  and  FinherieH,  1880,  Pt.  6,  pp.  321,  322,  pis.  ii-iii,  iigs.  \\ 
12.  13. 
IFnhifaf, — Long  Island;  Massac^husott^  Bay;  near  Eastport,  Maine; 
Gulf  of  Maino;  Grand  Manan;  Bay  of  Fundy;  120  miles  south  of 
Halifax;  Clarkos  I^^dge;  30  miles  east  of  Sable  Island. 
Depth.— Zh  to  800  fathoms. 

Family  XVI.  MUNNID.E. 

^^.  MUNNA  Kr^yer. 

ANALYTICAIi    KEY    TO   THE   SPECIES   OF    MUNNA. 

o.  Caudal  segment  with  lateral  e<ljres  evenly  convex,  and  each  armed  with  a  sinple 
slender  denticle;  apical  lamella'  distinctly  serrated.  Eyes  lar^e.  Sui>erior 
antenna*  with  flagellum  comix)sed  of  four  joints,  includinjic  very  small  aincal 
joint.  Flagellum  of  inferior  antenna^  longer  than  iH»duncle.  Last  [xiirof  lejrs 
scarcely  longer  than  IxKly.  Jjegs  slender.  Tropoda  obliquely  truiusite  at 
tip 132.   Manna  fahriril  Krt^yer. 

a^.  Caudal  segment  with  lateral  edges  rather  Imlging  in  front,  and  i^ach  arnuHi  with 
four  strong  denticles;  without  any  sernilatcKl  lamelhe.  Eyes  small.  SuiH*rior 
antennae  with  flagellum  comj)osed  of  three  joints,  including  very  small  apical 
joint.  Flagellum  of  inferior  anteniue  not  attaining  length  of  peduncle.  I-ast 
pair  of  legs  scan»ely  longer  than  anterior  division  of  lH)dy.  Legs  shorter  and 
stouter  than  usual.  Uroi)oda  produced  at  tij)  into  several  dentiform  projec- 
tions, one  of  which  is  hook-like 133.  Mti-nmuhrmjcri  Goodsir. 

132.  MUNNA  FAB  RICH  Kr^yer. 

Munnn  fahri/rii  Kr0Yer,  Nat.  Hist.  Tidssk.  (2),  II,  p.  380;  Voy.  ^n  Scand., 
Crust.,  pi.  XXXI,  figs.  la-q. — Reinhardt,  Gronland^s  Krebsdyr.,  1857,  p. 
35.— M.  Rars,  Christ.  Vid.  Selsk.  Forh.,  1858,  pp.  154,  1859.— LCtken, 
Greenland  Crust,  1875,  p.  150.— Harger,  Proc.  U.  S.  Nat.  Mus.,  1879,  II, 
p.  159;  Reix>rt  U.  S.  Commissioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp. 
325-^328,  pi.  Ill,  fig.  14.— G.  O.  Sars,  Crust,  of  Norway,  II,  Pt».  5,  6,  pp.108, 
109,  1896. 

HahHat. — South  Bay,  Eastport;  CascoBay;  Western  Bank;  Bi-owns 
Bank;  southern  Greenland;  also  coast  of  Finmark;  coast  of  ^Norway. 
Depth.— V2  to  200  fathoms. 

133.  MUNNA  KR0YERI  Goodsir. 

Mnnna  kreyeri  Goodsir,  Edinb.  New  Phil.  Journ.,  XXXIIT,   p.  365,  pi.   vi, 

fig.  2.— Bate  and  Westwood,  Brit.  Sessile-eyed  Crust.,  II,  p.  326. 
MnnnairhUmna  Bate  and  Westwood,  Brit.  Sessile-eyenl  Crust.,  II,  p.  329. 
Manna  kr0ijeri  Hansen,  Vid.  Medd.    naturh.  Foren.  i  Kjoebh.,  1887,  i>p.  194, 
195.— G.  0.  Sars,  Crust,  of  Norway,  II,  Pts.  5,  6,  pp.  109, 110,  1896. 
ITahitai. — Godthaab  and  Upernivik,  Greenland;  coast  of  Norway. 
Depth.— 10  to  60  fathoms. 
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Family  XVII.     MUNNOPSID-^. 

ANALYTICAL     KEY   TO   THE   GENERA    OF    MUNNOPSID^. 

a.  Head  of  mcKlerate  size,  deeply  emarginate  on  each  side  for  the  insertion  of  the 
antennae,  frontal  part  produced.  First  four  thoracic  segments  transversely 
excavated  dorsal ly.  Superior  antennaj  with  flagelluni  multiarticulate.  Nata- 
tory legs  of  the  same  structure,  carpal  joint  foliaceous. 
h.  Boily  with  anterior  division  much  broader  than  posterior;  three  posterior 
s€^ments  densely  crowded  together.  Caudal  segment  oblong-oval.  Mandibles 
without  any  molar  expansion;  cutting  edge  but  slightly  dentated.  First  two 
pairs  of  legs  of  same  structure,  though  somewhat  different  in  size;  two  suc- 
ceeding pairs  elongated.     Dactylus  wanting  on  natatory  legs.     Uropoda  simple, 

blarticulate 56.  Munruypsis. 

h/  B<Kly  with  anterior  division  less  sharply  marked  off  from  posterior;  three 
jK)sterior  segments  very  large  and  broad.  Caudal  segment  semioval.  Man- 
dibles with  molar  expansion;  cutting  edge  divided  into  strong  teeth.  First 
pairs  of  legs  shorter  than  three  succeeding  pairs,  which  are  subequal  and  very 
much  elongated.  Dactylus  distinct  on  natatory  legs.  Uropoda  biramous, 
branches  single  jointed 57.  Eurycape. 

</.  Head  very  large  and  broad,  transversely  truncated  in  front,  lateral  parts  greatly 
expanded.  First  four  thoracic  segments  slightly  excavated  transversely. 
Superior  antennpD  with  flagellum  not  much  elongated.  First  two  pairs  of  nata- 
tory legs  of  similar  structure,  carpal  joint  large  and  expanded,  cordiform;  last 
pair  much  narrower  than  two  succeeding  pairs,  carpal  joint  but  slightly 
expande<i.     Caudal  segment  triangular  in  form 58.  Ilyarachna. 

56.  MUNNOPSIS  M.  Sars. 

134.  MUNNOPSIS  TYPICA  M.  Sars. 

Mufinopfris  typim  M.  Sars,  Chr.  Vid.  Selsk.  Forh,,  1860,  p.  84, 1861;  Christ.  Fjord 
Fauna,  1868,  p.  (70),  i)ls.  vi,  vii,  figs.  101-138;  Chr.  Vid.  Selsk.  Forh.,  1868, 
p.  201, 1869.— (f,  O.  Sars,  Chr.  Vid.  Selsk.  Forh.,  1863,  p.  206, 1864;  Reiae  ved 
Kyst.  af  Christ.,  1866,  p.  (5);  Christ.  Fjord  Dybvands-fauna,  1869,  p.  (44); 
Chr.  Vid.  Selsk.  Forh.,  1872,  p.  79,  1873;  Arch.  Math.  Nat.,  U,  1877,  p.  353 
(253). — BucHiioLZ,  Zweite  Deutsche  Nordj)olfahrt,  Crust.,  1874,  p.  285. — 
Heller,  Denksch.  Acad.  Wiss.  Wien,  XXXV,  1875,  p.  (14)  38. — Norman, 
Froc.  Royal  S<k'.,  XXV,  1876,  p.  208.— Miers,  Ann.  Mag.  Nat.  Hist.  (4),  XX, 
1877,  p.  60.— Haroer,  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  159;  Rei)ort  U.  S. 
Conimb«ioner  of  Fish  and  Fisheries,  1880,  Pt.  6,  pp.  330-332,  pi.  11,  fig.  11. — 
Axel  Oiilin,  Bidrag  till  Kannedomen  om  Malakostrakfaunan  i  Baffin  Bay 
o<rh  Smith  Sound,  1895,  p.  18  (see  Harger  for  synonymy). 

Hahitat. — Bay  of  Fundy;  Gulf  of  St.  Lawrence;  Baffin  Bay;  Davis 
Straits:  Murohison  Sound;  72^  8'  N.  lat.,  74^  20'  W.  long.;  71^  57'  N. 
lat.,  73^  56'  W.  long. ;  Cape  Napoleon,  Grinnell  Land;  between  Norway 
and  Iceland;  Christiania  fiord;  Christiania  Sound;  off  Storeggcn; 
Loffoden  Islands;  coast  of  Finmark;  Spitzbergen;  Arctic  Ocean;  Kara 
Sea. 

Ih'pih.-    5  to  122  fathoms. 
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57.  EURYCOPE  G.  O.  Sars. 

ANALYTICAL    KEY    T()   THE   SPECIES  OK   BURYCX>PB. 

a.  Front  of  head  produced  to  an  acute  roatriform  projection.  Base  of  head  without 
short  transverse  ridge.  First,  second,  thini,  and  fourth  segments  smooth,  and 
pro<iuced  on  each  side  to  acute,  anteriorly  pointed  lappets.  Three  pont-erior 
segmenta  smooth,  with  antero-lateral  angles  tfcutely  produced.  Caudal  f»eg- 
ment  lai^ge,  semioval  in  form,  edges  evenly  curved,  and  perfectly  smooth. 

136.  Euryoope  comtUa  G.  O.  Sars. 

a^.  Front  of  head  has  appearance  of  rostral  point  caused  by  frontal  margin  extending 
between  antennulae.  Base  of  head  with  short  transverse,  tubercular  ridge;  two 
oblong,  low  tubercles  situated  behind  peduncles  of  antennulae.  First  segment  of 
thorax  with  transverse  groove.  Second,  third,  and  fourth  segments  have  deep 
transverse  depressions,  with  a  sharp  spine  on  anterior  portion  of  each  segment, 
and  a  compressed  protuberance  on  the  posterior  portion.  Antero-lateral  angles 
of  each  of  these  segments  produced  in  short,  sharp  spines.  Epimera  of  first 
segment  has  a  single  spine,  of  three  following  segmenta  two  spines  each. 
Three  posterior  segments  of  thorax  have  each  two  spines,  one  on  either  Hide  of 
median  line.  Spine  at  base  of  abdomen.  At  extremity  of  terminal  segment 
is  spine,  on  either  side  of  which  is  a  lateral  triangular  spine. 

136.  Eurycope  carihhea  Benedict,  new  species. 

135.  EURYCOPE  CORNUTA  G.  O.  Sars. 

Eurycope  cormda  G.  0.  Sars,  Chr.  Vid.  Selsk.  Forhandl.,  1863,  p.  5. 

Eurycope  rohuMa  Harger,  Am.  Jour.  Sci.,  XV,  1878,  p.  375;  Proc.  U.  S.  Nat. 

Mus.,  II,  1879,  p.  159;  Report  U.  S.  Commissioner  of  Fish  and  Fisheries, 

1880,  Pt.  6,  pp.  332-334,  pi.  iii,  fig.  15. 
Eurycope  comuta  G.  O.  Sars,  Crust,  of  Norway,  II,  Pts.  9,  10,  1897,  p.  145. 

Habitat. — Gulf  of  St.  Lawrence;  Atlantic  coast  of  North  America; 
also  coast  of  Norway;  Skagerak;  Greenland;  Kara  Sea. 
Depth.— W^  to  220  fathoms. 

136.  EURYCOPE  CARIBBEA  Benedict,  new  species.' 

The  head  is  much  wider  than  long.  From  the  point  between  the 
antennul8B  a  depression  curves  backward  and  outward  to  the  post 
lateral  margin.  On  the  base  of  the  head  is  a  short,  transverse,  tuber- 
cular ridge.  Two  oblong,  low  tubercles  are  situated  closely  behind 
the  peduncles  of  the  antennulae.  The  sides  of  the  head  are  swollen. 
The  peduncles  of  the  antennae  and  antennulae  occupy  a  space  inclosed 
by  the  front  and  sides  of  the  head;  the  margin  surrounding  these 
appendages  is  strongly  raised. 

The  front  of  the  head  running  between  the  antennulae  has  the 
appearance  of  a  rostral  point;  here  the  raised  margins  unite  in  the 
narrowest  place  and  then  immediately  diverge  and  extend  downward 
pei-pendicularly  and  around  underneath  the  appendages,  where  they 
meet  and  lap  with  the  produced  and  bent  antero-lateral  projections. 
The  first  joint  of  the  peduncles  of  the  antenna  is  verj''  stout,  with 

^The  description  that  follows  is  from  Dr.  Benedict's  manuscript. 
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nu^ierous  depressions  and  prominences;  the  fourth  segment  is  very 
lon^;  the  terminal  portions  are  broken  in  all  the  spex'imens.  The  first 
joint  of  the  peduncle  of  the  antennula  is  excavated  on  one  side  to 
receive  the  curvature  of  the  antennal  peduncle;  the  other  segments  of 
the  peduncle  are  very  small;  the  fla^ellum  is  long  and  slender,  with  a 
great  number  of  articles. 

The  first  seinnent  of  the  thorax  is  very  narrow;  nearly  the  whole 


Fig.  29.— Eubycope  caribbea  Benedict. 

surface  is  occupied  by  a  transverse  groove;  on  the  median  line  and 
posterior  ridge  is  a  prominent  granule;  the  antero-lateral  angles  of 
this  segment  are  rounded.  The  second,  third,  and  fourth  segments 
are  also  short  and  have  deep  transverse  depressions  which  are  much 
narrower  than  the  one  in  the  first  segment;  on  the  median  line  of  these 
segments  the  space  between  the  groove  or  depression  and  the  anterior 
margin  is  occupied  by  the  compressed  base  of  a  sharp  spine  which  is 
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directed  foi-ward;  between  the  depression  and  the  posterior  margin  is 
a  compressed  protulje ranee;  between  the  protuberances  the  transverse 
groove  runs  as  a  narrow  cut  rounded  and  enlarged  at  the  bottom. 
The  antero-lateral  angles  of  the  second,  third,  and  fourth  segmentij  are 
produced  forward  in  short,  sharp  spines. 

The  epimera  of  the  four  anterior  segments  have  projecting  spines?: 
the  first  having  a  single  spine,  the  other  three  having  two  spines  each. 
The  three  posterior  segments  of  the  thorax  are  very  much  the  same  as 
in  E,  fviiijlliH;  the  spines  on  either  side  of  the  median  line  decrease  in 
size  successively. 

The  spine  on  the  base  of  the  abdomen  is  short;  there  are  two  con- 
spicuous granules  nearly  in  the  center  and  bottom  of  the  two  longi- 
tudinal depressions.  The  extremity  of  the  abdomen  is  formed  b}^  a 
decurved  spine;  the  upper  surface  of  the  spine  is  concave;  on  either 
side  of  the  base  of  the  terminal  spine  is  a  lateral  triangular  spine; 
these  lateral  spines  do  not  in  any  measure  curve  forward,  as  is  the 
case  with  E,  fnujUin, 

On  the  median  line  of  the  ventral  surface  of  the  thoi*ax  there  is  a 
sharp,  curved  spine  on  the  first  segment,  prominent  longitudinal 
ridges  on  the  second,  third,  and  fourth  segments,  and  a  spiny  tubercle 
followed  by  four  longitudinal  ridges.  The  ridges  are  separated  by 
transverse  grooves  on  the  coalesced  fifth,  sixth,  and  seventh  segments. 

I  [ah!  tat, — Wind^vard  Islands,  West  Indies. 

Df^tL—em  fathoms. 

Ti/jje.—C^t  No.  231ill,  IT.S.N.M. 

58.   ILYARACHNA  G.  O.  Sars. 
137.  ILYARACHNA  HIRTICEPS  G.  O.  Sars. 

Byarachua  hirticepa   G.    O.    8aks,   Forh.  Vid.   Solnk.  i  Chriatiania  1869,  p.  167, 
1870.— Hanskn,  Via.  Me<M.  natiirh.  Foren  i  Kjoebh,  1887,  p.  195. 

ITahltat.—m-  82'  N.  lat.,  55-  84'  W.  long.;  71^  10'  M.  lat.,  58°  56' 
W.  long.;  72    41'  N.  lat.,  59  '  50'  W.  long.   (Greenland). 
De^tL—lW  to  227  fathoms. 

V.  ONISCOIDEA. 

AN.\LYTICAL    KEY   TO   THE   FAMILIES   OF   ONISCXJIDEA. 

a.  Inner  antenna)  with  one  to  two  articles.  Pleopoda  in  five  pairs;  those  of  first 
pair  wanting;  tliose  of  the  second,  third,  fourth,  and  fifth  segments  have  a 
ningle  branch,  all  branchial;  the  branch  of  the  fir8t  segment,  however,  in 
the  male,  is  produced  on  the  inside  in  a  loug  compressed  stylet;  pleopoda  of 
the  sixth  segment  form  an  inferior  operculum. 

Family  XVIII.  Tylides  (p.  561). 

a/  Inner  antennjr  with  three  articles.  Pleopoda  in  six  pairs,  all  double  branched. 
External  l)ranch  of  the  first  five  pairs  opercular  in  character.  Internal 
branch  branchial,  in  the  male,  however,  of  the  first  and  seeond  pairs  sexual. 
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b.  Buccal  mass  not  very  prominent  below.  First  maxilbe  liave  two  plumose  setoe 
on  the  inner  plate.  Mandibles  with  molar  expansion  obsolete,  without  any 
triturating  surface,  it  being  replaced  by  brushlike  recurved  setie. 

c.  External  antennae  generally  long,  close  together,  with  antennal  openings  large. 
Body  as  a  rule  scarcely  able  to  be  contracted  into  a  ball.  Head  less  mani- 
festly immersed  in  first  thoracic  segment.  Lateral  parts  of  the  head  sep- 
arated by  -a  vertical  marginal  and  inframarginal  line.  Clypeus  arched. 
Lege  generally  long.  Uropoda  produced,  reaching  beyond  the  terminal 
segment  of  the  abdomen  and  the  preceding  segment.  Terminal  segment 
narrower  than  preceding  ones  and  usually  conically  produced  at  end. 

Family  XIX.  Oniscid^  (p.  561). 

(f.  External  antennae  generally  short,  with  antennal  openings  small.  Body 
able  to  be  contracted  into  a  ball.  Head  immersed  in  first  thoracic  segment. 
Lateral  parts  of  the  head  undifferentiated.  Clypeus  perpendicular.  Legs 
generally  short.  Uropoda  short,  not  reaching  beyond  the  terminal  s^ment 
of  the  abdomen  or  the  preceding  segment.    Terminal  segment  short  and 

broad Family  XX.  ARMADiLLiDiDiE  (p.  569). 

I/.  Buccal  mass  prominent.  First  maxillae  have  three  plumose  setee  on  the  inner 
plate.  Mandibles  with  molar  expansion  large  and  broad,  exhibiting  a  finely 
fluted  triturating  surface. 

c.  Head  without  any  lateral  lobes,  frontal  part  rounded.  Eyes  well  developed 
or  w^anting.  Inner  antennce  with  last  joint  very  small  and  without  distinctly 
developed  sensory  filaments.  Posterior  maxillae  with  two  thic?:  hairy  bris- 
tles. Maxillipeds  with  terminal  part  distinctly  five-articulate,  masticatory 
lobe  truncate  at  tip,  epignath  short.  External  sexual  appendages  in  male 
double.  Inner  branches  of  first  pair  of  pleopoda  of  a  similar  structure  in 
both  sexes,  that  of  second  pair  in  male  terminating  in  long  stylet.  Both 
branches  of  uropoda  styliform Family  XXI.  Lioiid^  (p.  574 ) . 

(/.  Head  with  distinct,  though  not  very  lai^ge,  lateral  lobes,  front  more  or  less 
produced.  Eyes  small  or  wanting.  Inner  antennae  with  last  joint  well 
developed  and  tipped  with  a  number  of  delicate  sensory  filaments.  Posterior 
maxillae  without  any  bristles.  Maxillipeds  with  terminal  part  generally 
imperfectly  articulated,  masticatory  lobe  terminating  in  a  thin  lash,  epignath 
narrow,  lingulform.  Sexual  appendage  of  male  simple;  inner  branch  of 
both  first  and  second  pairs  of  pleopoda  transformed  for  copulative  purposes. 
Uropoda  with  branches  conically  tapered. 

Family  XXII.  Trichoniscid^  (p.575). 

Family  XVIII.  TYLIDES. 

59.  TYLOS  Latreille. 
138.  TYLOS  NIVEUS  Buddc-Lund. 
Tyhft  niveus  Buddb-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  278,  279. 
Habitat.— K&y  West,  Florida. 

Family  XIX.  ONISCID.*]. 

ANALYTICAL   KEY  TO  THE  GENERA   OF   0N18CII).«. 

a.  External  opercular  ramus  of  the  abdominal  appendages  containing  no  special 
respiratory  oi^gan.     Flagellum  of  external  antennae  triarticulate. 
h.  Epimera  of  thoracic  segments  large,  with  all  the  posterior  angles  acute.    Alxio- 
men  not  abruptly  narrower  than  thorax.     First  two  abdominal  segments 
very  short,  three  following  ones  large,  with  large  acute  epimera, 
Proc.  N.  M.  vol.  xxiii 36 
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c.  Terminal  segment  of  body  conically  produced.     Basal  joint  of  uropoda  oblong. 
Inner  branches  not  contiguous  along  their  inner  lateral  manjins. 

60.  Oni^euB. 

c'.  Terminal  segment  of  body  short,  widely  rounded  posteriorly.     Basal  joint  of 

uropoda  broadly  expanded  inside.     Inner  branches  contiguous  along  their 

inner  lateral  margins 61.  SynuropuSy  new  genus. 

I/,  Epimera  of  thoracic  segments  small.     Abdomen  abruptly  -narrower  than  tho- 
rax; first  two  segments  generally  equal  in  length  to  those  following; 

epimera  very  small,  but  manifest 62.  PkiUiscia. 

of.  External  opercular  ramus  of  the  first  and  second  pairs  of  abdominal  appendages 
furnished  with  tracheae. 
6.  Flagellum  of  external  antennse  biarticulate. 
c.  Abdomen  not  abruptly  narrower  than  thorax.     Epimera  of  abdominal  s^- 
ments  large. 
d.  Body  very  convex,  capable  of  being  rolled  up  into  a  perfect  ball.    Articles 
of  flagellum  of  external  antennae  subequal.     Last  abdominal  s^^ent 
reaching  very  little  beyond  the  epimera  of  the  preceding  segment.     Ex- 
ternal branches  of  the  uropoda  equal  in  both  sexes.     External  opercular 
ramus  of  all  the  abdominal  appendages  furnished  with  trachese. 

63.  Cylwticus. 
d\  Body  more  or  less  depressed,  with  lateral  parts  lamellarly  expanded. 
Articles  of  flagellum  of  external  antennae  with  the  first  article  generally 
longer  than  the  second,  often  subequal,  or  even  a  little  shorter.  Last 
abdominal  s^ment  generally  not  reaching  beyond  the  epimera  of  the 
preceding  segment.  External  branches  of  the  uropoda  longer  in  the  male 
than  in  the  female.  External  opercular  ramus  of  the  first  and  second 
pairs  of  abdominal  appendages,  and  in  some  species  of  all  the  pairs,  fur- 
nished with  tracheae 64.  PorceUio. 

cf.  Abdomen  abruptly  narrower  than  thorax.  Epimera  of  abdominal  segments 
small, 
d.  First  article  of  flagellum  of  external  antennae  generally  longer  than  second. 
Last  abdominal  segment  reaches  sufficiently  beyond  the  epimera  of  the 
preceding  segment.  External  opercular  ramus  of  the  first  and  second 
pairs  of  abdominal  appendages,  rarely  of  the  third  or  of  all  the  pairs,  fur- 
nished with  tracheae 65.  Metoponorthtis. 

d^.  Flagellum  of  external  antennae  with  the  first  article  shorter  than  the 
second.  Last  abdominal  segment  reaches  much  beyond  the  epimera  of 
the  preceding  segment.     External  opercular  ramus  of  the  first  and  second 

pairs  of  abdominal  appendages  furnished  with  tracheae 66.  Rhyscohu. 

I/.  Flagellum  of  external  antennae  quadri-articulate 67.  AocmthoniKu*, 

60.  ONISCUS  Linnaeus. 

ANALYTICAL    KEY   TO   THE  HPFX:iKH  OF   ONISCU8. 

a.  Caudal  segment  a  little  shorter  than  inner  branches  of  the  uropoda. 

139.  OniMciu*  cufellu^  Linnaeus. 
a\  Caudal  segment  exactly  equal  to  the  inner  branch  of  the  uropoda. 

140.  Oniscus  affims  Say. 

139.  ONISCUS  ASELLUS  Linnaeus. 

Oniscus  asdlus  Linn^us,  Fauna  Suecica,  2d  ed,  p.  500. 

Onisaift  murarius  Cuvier,  Jour.  Hist.  Nat.,  II,  p.   23,  pi.  xxvi,  figs.  11-13.— 

Bl'dde-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  202-204. 
Oniscus  aseUus  G.  0.  Sars,  Crust  of  Norway,  II,  Pte.  9, 10,  1897,  p.  171,  172. 
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Habitat, — Greenland;  North  America  at  Woods  Hole,  Massa- 
chusetts, and  Providence,  Rhode  Island;  also  Sweden;  Denmark; 
Germany;  Holland;  Great  Britain;  France;  Spain;  Italy;  Azores; 
Iceland;  and  coast  of  Norway. 

140.  ONISCUS  AFPINIS  Say. 

OniKus  affinis  Say,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1818,  p.  430-431. 
Oniscus  mcariu8  Stuxbero,  5fvera.  Svenska  Vet.  Acad.  Forh.,  1872,  Pt.  9,  p.  3,  and 
1875,  R.  2,  p.  50. 

Habita/t. — North  America. 

61.  SYNUROPUS,  new  genus. 

Body  oval,  not  contractile  into  a  ball,  with  the  segments  laterally 
expanded,  as  in  Oniscus, 

Head  with  lateral  and  frontal  lobes.  Antennae  with  flagellum  con- 
taining three  joints. 

Abdomen  not  narrower  than  thorax;  abdominal  epimera  large. 

Terminal  segment  of  body  much  broader  than  long,  widely  rounded 
posteriorly,  not  conically  produced  as  in  Onis- 
CU8.  Basal  joint  of  the  uropoda  large,  broadly- 
expanded  inside,  not  oblong  as  in  Onisciis; 
inner  branches  close  together,  their  internal 
lateral  margins  contiguous.  Outer  branch 
somewhat  longer  than  inner  branch. 

X41.   SYNUROPUS  GRANULATUS,  new  species. 

Body  oval,  not  able  to  be  contracted  into  a 
ball,  with  the  lateral  parts  of  the  segments 
expanded. 

Entire  surface  of  body  covered  with  small 
tubercles. 

Head  deeply  set  in  first  thoracic  segment, 
whose  rounded  anterior  angula- 
tions reach  the  antero-lateral 
angles  of  the  head.  The  anterior 
margin  of  the  head  is  produced  in 
an  obtusely  pointed  median  lobe. 
The  lateral  lobes  are  very  acute. 

The  antennae  are  geniculate  at  the  articulation  of  the 
fourth  and  fifth  peduncular  joints;  the  flagellum  contains 
three  joints. 

The  first  thoracic  segment  is  longest;  the  others  sub- 
equal.  The  abdomen  is  not  narrower  than  the  thorax. 
The  first  two  segments  have  their  lateral  margins  concealed.  The 
following  three  have  their  lateral  margins  broadly  expanded.  The  ter- 
minal segment  is  twice  as  broad  as  long,  with  the  [wsterior  margin 


FlO.  30.— SYNUROPUS  OKAM- 
LATUS.  a,  DOBSAL  VIEW;  b, 
rROPODA. 


Fio.  81.— Max- 

ILLIPED. 
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broadly  rounded.  The  basal  joints  of  the  uropoda  are  large,  being 
partly  covered  by  the  terminal  segment  of  the  body.  The  outer 
branch  is  styliform  and  extends  its  entire  length  beyond  the  tertninal 
abdominal  segment.  The  inner  branches  are  situated  close  together 
in  such  a  way  that  the  inner  lateral  margins  are  continuous  throughout 
their  length. 

The  legs  are  ambulatory,  similar,  and  subequal. 

Color  brown,  mottled  with  black. 

One  specimen  was  collected  b^^  Dr.  L.  Stejneger  at  El  Yunque, 
Porto  Rico,  at  an  altitude  of  2,800  feet. 

Tt/pe.— Cat.  No.  23912,  U.S.N.M. 

62.   PHILOSCIA  Latpeille. 

ANALYTICAL  KKY  TO  THE  8PHCIB9  OF  PHILOSCIA. 

a.  Body  smooth,  without  spines. 
h.  Terminal  segment  of  body  broadly  rounded  posteriorly. 

142.  Philoscia  richmondi,  new  species. 
y.  Terminal  segment  of  body  posteriorly  triangular,   with  apex  more  or  less 
produced. 

c.  Body  striped  with  two  broad  dorsal  bands 143.  PkiUmria  viUata  Say. 

c^.  Body  not  striped,  but  spotted  with  numerous  spots. 
d.  Frontal  marginal  line  straight,  color  varying  from  black  to  brown,  with 

white  spots 144.  Philotcia  nigricarus  Budde^Lund. 

d^.  Frontal  marginal  line  produced  in   the  middle,  a  little   arcuate,  color 

violet,  with  white  spots 145.  Philoscia  brevicomis  Budde-Lund. 

a\  Body  with  numerous  spines  above .- 146.  Philosda  tpinoM  Say. 

142.  PHILOSCIA  RICHMONDI,  new  species. 

Body  oval;  surface  soiooth.     Head  not  set  in  first  thoracic  segment, 
evenly  rounded,  with  no  lateral  or  frontal  lobes.     Eyes  large,  well  de- 
veloped, lateral.    Antennae  equal  to  half  the  length 
of  the  body;  flagellum  composed  of  three  joints. 

Segments     of    thorax 
subequal. 

Abdomen  abruptly 
narrower  than  thorax, 
with  the  lateral  processes 
of  the  segments  not  pro- 
jecting. Terminal  seg- 
ment equal  in  length  to 
the  preceding  segment, 
much  broader  than  long, 
posterior    margin    broadly 


Fig.  32.— PHILOSCIA  rich 

MONDI. 


Fio.  33.- 


and    with    the 

rounded.     The  basal  joint  of  the  uropoda 
projects  beyond  the  terminal  segment  of  the  l)ody 
extends  to  the  middle  of  the  outer  branch. 
Legs  gradually  increasing  in  length. 


Maxilupkd;  b,  Man- 

DIBLK. 


The  inner  branch 
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Color,  mottled  brown  and  j^ellow. 

A  number  of  specimens  were  collected  by  Dr.  C.  W.  Richmond  and 
Dr.  L.  Stejneger  at  El  Yunque,  Porto  Rico,  at  an  altitude  of  2,800  feet. 
7y/^.— Cat.  No.  23913,  U.S.N.M. 

143.   PHILOSCIA  VITTATA  Say. 

Philoscia  vittata  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  1, 1818,  p.  429.— De  Kay,  Zool. 
N.  Y.  Crust,  1844,  p.  50.— White,  ListCruat.  Brit.  Mus.,  1847,  p.  99.— Har- 
GKB,  Rep.  U.  S.  Fish  Comm.,  Pt.  1,  for  1874,  p.  569  (275);  Proc.  U.  S.  Nat. 
Mua.,  II,  1879,  p.  157;  Rep.  U.  S.  Fish  Comm.,  1880,  Pt.  6,  p.  306-307,  pi. 
I,  fig.  1.     (See  Harger  for  synonymy. ) 

Habitat. — Great  Egg  Harbor,  New  Jersey,  to  Barnstable,  Massa- 
chusetts. 

Budde-Lund'  suggests  that  this  species  is  very  likely  not  distinct 
from  jP.  yniiscoTum, 

144.  PHILOSCIA  NIGRICANS  Budde-Lund. 

PhUoftcia  nigricans  Buddb-Lund,  Crust.  Isop.  Terreetria,  1885,  pp.  210,  211. 
Habitat. — Biloxi,  Mississippi. 

145.  PHILOSCIA  BREVICORNIS  Budde-Lund. 
Philoscia  hremcomia  Budde-Lund,  Crust.  Isop.  Terreetria,  1885,  pp.  218,  219. 

Habitat. — Biloxi,  Mississippi. 

146.  PHILOSCIA  SPINOSA  Say. 
Philoscia  spinosa  Say,  Jour.  Ac.  Nat.  Sci.  Phil.,  I,  1818,  pp.  429,  430. 
Habitat. — Savannah,  Georgia. 

63.  CYLISTICUS  Schnitzler. 
147.  CYLISTICUS  CONVEXUS  (De  Gecr). 

Onisctis  convexus  De  Geer,  M^m.  des  Insectes,  VII,  p.  553,  pi.  xxxv,  fig.  11. 
PorceUio  spinifrom  Brandt,  Bull,  de  la  Soc.  Imp.  d.  Naturalistes  de  Motscou,  VI, 

1833,  p.  15. 
PorceUio  Isevis  Koch,  Deutschl.  Crust.,  p.  6. 
PorrcUio  armadilloides  Lereboullet,  M^m.  de  la  Soc.  du  Museum  d*  Histoire 

Nat.  de  Strasbourg,  IV,  1853,  p.  65,  pi.  i,  fig.  18;  pi.  in,  figs.  88-94. 
Cylisticus  laevis  Schnitzler,  De  Onisc.,  1853,  p.  25. 
(f )  Cylisticus  spinifrons  Schnitzler,  De  Onisc.,  1853,  p.  25. 
(/)  PorceUio  glaJber  Fitch,  Rep.  Noxious  Ins.,  p.  119. 
PorceUio  armadHUndes  Kinahan,  Dubl.  Nat.  Rev.,  IV,  p.  279. 
PorceUio  Iwvis  Am.  Stein,  Jahresbericht  d.   Natur.  Forschenden   Gresellschaft 

Graubiindens,  1857,  p.  112. 
PorceUio  conwanw  Johnson,  Sver.  Onisc.,  1858,  p.  32. 

PorceUio  armadiUoUles  Bate  and  Westwood,  Brit.  Sessile-eyed  Crust.,  II,  p.  485. 
PorceUio  convexus  Budde-Lund,  Nat.  Tidsskr.,  (3),  VII,  p.  240. 
PorceUio  convexus  Stuxbero,  Of  vers,  af  Kgl.  Vetenskaps  Akad.  Forh.,  1875,  p.  60. 


*  Crust  Isop.  Terrestria,  1885,  p.  209. 
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Cylislieus  oonvexus  Budde-Lund,  Crust.  Isop.  Terreetria,  1885,  pp.  77-79  {see 
Budde-Lund  for  synonymy). — G.  O.  Sabs,  Crust,  of  Norway,  II,  pis.  xi,  xn, 
1897,  p.  186. 

Habitat, — North  America;  also  Sweden;  Denmark;  British  Isles; 
Germany;  Bohemia;  Holland;  Belgium;  France;  Turkey;  and  coast  of 
Norway. 

64.  PORCELLIO  Latreille. 

ANALYTICAL   KEY   TO   THE  SPECIES  OP   PORCELLIO. 

a.  Surface  of  body  smooth.     Inner  face  of  the  right  mandible  with  six  to  seven 
penidls,  of  the  left  mandible  with  seven  to  nine  penicils.    Frontal  lateral 

lobes  of  head  of  moderate  size,  rounded 148.  PorceUio  lanris  Latreille. 

a\  Surface  of  body  roughly  granulate  or  tuberculate. 
6.  Inner  face  of  the  mandibles  with  four  to  five  penicils.     Body  with  spots, 
r.  Third  joint  of  peduncle  of  second  pair  of  antennse  furnished  with  a  small  apical 
tooth.    Frontal  lateral  lobes  of  moderate  size.    Color  varying  from  gray 
to  black,  with  three  longitudinal  lines  of  white  spots.    Flagellum  with  joints 

subequal,  or  first  shorter  than  second 149.  PorceUio  rcMxi  Brandt 

r^.  Second  joint  of  peduncle  of  second  pair  of  antennse  furnished  with  large  apical 
tooth.  Frontal  lateral  lobes  large.  Color,  yellow;  body  spotted  with  black; 
spots  arranged  in  longitudinal  lines.    Flagellum  with  first  joint  a  little 

longer  than  second  joint 150.  PorceUio  spinicorrm  Say. 

i/.  Inner  face  of  right  mandible  with  four  to  five  penicils,  of  left  mandible  with 
seven  to  eight  penicils.  Frontal  lateral  lobes  of  head  large,  oblique.  Body 
without  spots 161.  PorceUio  soaber  Latreille. 

148.  PORCELLIO  L^VIS  LatreiUe. 

Por«'ttu>/a?rM Latreille,  Hist.  Crust.  Ins., VII,  p.  46;  Gren.  Crust.,  I,  p.  71. — Leach, 

Edinb.  EncycL,  VII,  p.  406;  Transact.,  XI,  p.  375. 
OniAcus  lievis  Lamarck,  Hist.  Nat.  An.  s.  Vert.,  V,  p.  154;  2d  ed.,  V,  p.  261. 
(?)  PorceUio  Issvis  Risso,  Crust.  Nice,  p.  156;  Hist.  Nat,  pp.  119, 163.— Desmaemt, 

Con8id.,p.321. 
(?)  PorceUio  degeerii  Audouin  and  Savigny,  Descript.  de  l*6gypte,  p.  289,  pL  xin, 

fig.  5. 
PorceUio  eucercu^  Brandt,  Bull.  Soc.  Imp.  d.  Moscou,  VI,  1833,  p.  177.— Milxe- 

Edwards,  Hist  Nat  des  Crust.,  Ill,  p.  168. 
PorceUio  syriaois  Brandt,  Bull.  Soc.  Imp.  d.  Moscou,  VI,  1833,  p.  178.  — Milnb- 

Edwards,  Hist.  Nat.  des  Crust. ,  III,  p.  170. 
PorceUio  mmculm  Brandt,  Bull.  Soc.  Imp.  d.  Moscou,  VT,  1833. 
PirrceUio  cinerascens  Brandt,  Bull.  Soc.  Imp.  d.  Moscou,  VI,  1833,  p.  178. 
PorceUio  duhius  Brandt,  Bull.  Soc.  Imp.  d.  Moscou,  VI,  1833,  p.  178.— Milnb- 

Edwards,  Hist.  Nat.  des  Crust ,  III,  p.  170. 
PorceUio  poeyi  GcArin,  Comptes  Rendus,  1837,  p.  132. 
PorceUio  l^vid  Milne-Edwards,  Hist.  Nat  des  Crust.,  Ill,  p.  169;   R^gne  an., 

Planch,  p.  71  bis,  fig.  2. 
PorceUio  urbicus  Koch,  Deutsch.  Crust.,  p.  36. 
PorceUio  degeerii  Brandt,  Wagner  Reise  Alg.,  Ill,  1836,  p.  278. 
PorceUio  ovaius  Zaddach,  Synops.,  p.  13.  • 

PorceUio ^flavipes  Koch,  Berichtig,  etc.,  p.  206,  pi.  viii,  fig.  97. 
PorceUixj  degeerii  hnc\Sy  Expl.  d'Alg.,  I,  pp.  69,  139. 
PorceUio  Iseris  Lereboullet,  M4m.  de  la  Soc.  de  Strasbourg,  IV,  p.  45,  pi.  i,  fig- 

7;  pi.  Ill,  figs.  55-60. 
PorceUio  poeyi  GrifeRiN,  Ramon  de  la  Sagra,  Crust.,  p.  67. — Saussure,  M^m.  Soc. 

phys.  Genfive,  XIV,  laW,  p.  477,  pi.  v,  fig.  34.   ^^^^^^^Q^^gJ^ 
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Porcellio  cubewtis  Saussurk,  M^m.  Soc.  phys.  Gren^ve,  XI V^,  1858,  p.  477,  pi.  v, 

fig.  35. 
Porcellio  sumichraMi  Saussure,  M^m.  Soc.  phys.  Geneve,  XIV,  1858,  p.  478,  pi. 

V,  fig.  36. 
Porcellio  cotiWe  Saussure,   M^m.  Soc.  phya.  Geneve,  XIV,  1868,  p.  478,  pi.  v, 

^g.  37. 
Porcellio  mexicanus  Saussure,  M6m.  Soc.  phys.  Geneve,  XIV,  1858,  p.  479,  pi.  v, 

figs.  39,  40. 
Ptfrcellio  aztecm  Saussurk,  M^^m.  Soc.  phys.  Geneve,  XIV,  1858,  p.  479,  pi.  v, 

fig.  38. 
Porcellio  interruptiLs  Hbller,  Verh.  Zool.  Bot.  Ges.  Wien,  XI,  p.  495;  Novara 

Exp.,  p.  136,  p.  12,  fig.  6  (not  adult). 
Porcellio  l^vis  Plateau,  Crust.  Isop.,  p.  10.— Buddb-Lund,  Nat.  Tidsskrift,  3d 

ser.,  VII,  p.  236. 
Porcellio  aztecus  Miers,  Proc.  Zool.  Soc.  Lond.,  1877,  p.  669. 
Porcellio  lanns  Uljanin  Crust.  Turkest.,  p.  17,  pi.  4,  figs.  1-10. — Budde-Lund, 

Crust.  Isop.  Terrestria,  1885,  pp.  138-141.     (See  Budde-Lund  for  synonymy. ) 

Habitat, — Distribution  world-wide. 

149-  PORCELLIO  RATHKEI  Brandt. 

Porcellio  nithkei  Brandt,  Bull,  de  la  soc.  Imp.  d.  Naturalistes  de  Moscou,  VI,  1833, 

p.  15. — Milne-Edwards,  Hist,  des  Crust.,  Ill,  p.  170. 
Porcellio  ferruffineus  Brandt,  Bull,  de  la  soc.  Imp.  d.  Naturalistes  de  Moscou,  VI, 

1883,  p.  16.— Milne-Edwardb,  Hist,  des  Crust.  Ill,  p.  170. 
Porcellio  trilineatus  Koch,  Deutschl.  Crust.,  p.  34. 
Porcellio  trivittatus  Lereboullet,  M^m.  de  la  Soc.  de  museum  nat.  de  Strasbourg, 

IV,  1853,  p.  54,  pi.  I,  figs.  13,  14;  pi.  in,  figs.  66-70. 
Porcellio  tetramoerus  Schnitzler,  De  Onisc,  p.  24. 
Porcellio  striatus  Schnitzler,  De  Onisc,  p.  24. 
Porcellio  trilinealus  Sill,   Verhandl.   u.   Mittheilungen  des  Siebenburgeschen 

Vereins  fiir  Naturwissenschaften  zu  Hermannstadt,  XIII,  1862,  p.  26. 
Porcellio  trivittatus  Johnson,  Sver.  Onisc,  p.  25. 
Porcellio  trilineatus  Budde-Lund,   Nat.  Tidsskr.   (3),  VII,   p.   239. — StOxberg, 

Of  vers,  af  Kgl.  Vetenskaps  Akad.  Forh.,  1875,  p.  59. 
Porcellio  rathJcei  Budde-Lund,  Crust.   Isop.  Terrestria,  1885,  pp.  85-^87.     (See 

Budde-Lund  for  synonymy. ) 

Habitat. — East  coast  of  North  America;  Syracuse,  New  York;  Provi- 
dence, Rhode  Island;  Lawrence,  Massachusetts;  also  Europe. 

150.  PORCELLIO  SPINICORNIS  Say. 

Porcellio  spinicomis  Say,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1818,  pp.  431,  432. 

Porcellio  pictus  Brandt  and  Ratzeburci,  Med.  Zool.,  II,  p.  78,  pi.  xii,  figs.  5,  5e,  5f. 

Porcellio  melanocephalns  Koch,  Deutochl.  Crust.,  p.  28. 

(/)  Porcellio  spinicomis  DkKay,  Zool.  N.  York,  VI,  p.  51. 

Porcellio  mixtus  Fitch,  Rep.  noxious  ins.,  p.  120. 

Porcellio  pictus  Kinahan,  Nat.  Hist,  rev.,  IV,  p.  278. — Bate  and  Westwood, 

Brit.  Sess.  Crust.,  II,  p.  480.— Budde-Lund,  Nat.  Tidsskr.  (3),  VII,  p.  239; 

Crust.  Isop.  Terrestria,  1885,  pp.  123-125.— <i.  O.  Sars,  Crust,  of  Norway,  II, 

Pts.  9,  10,  1897,  pp.  177,  178. 

Habitat. — North  America,  at  New  York,  Niagara;  Goshen,  Con- 
necticut; also  Sweden;  Denmark;  Germanj-;  Britain;  France;  Hun- 
gary; Russia;  coast  of  Norway. 
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151.  PORCELLIO  SCABER  LatreUle. 

PttrceUio  srafter  Latreille,  Hit«t.  Oust.  Ins.,  VII,  p.  45;  Gen.  Crort.,  I,  p.  70.— 

Leach,  Edin.  Encyol.,  VII,  p.  406. 
Oniscuif  granulaius  Lamabck,  Hist  Nat.  dee.  Animaox  sans  Vert^bres,  V,  p.  154; 

2a  ed.,  V,  p.  261. 
Porreliio  ftaiher  Riaso,  Crust,  de  Nice,  p.  155;  Hist.  Cru^,  p.  119. 
Porrellio  nigra  Say,  Journ.  Acad.  Nat.  Sci.,  Phila.,  1, 1818,  p.  432. 
PorreUio  granulattui  Br^bisbox,  M^m.  Soc.  Calv.,  1825,  p.  261. 
Porcdlio  tcaber  Desmarebt,  CoDsid.  Cnist.,  p.   321. — Brandt  and  Ratzebtbg, 

Med.  Zool.,  II,  p.  77,  pi.  xn,  figs.  1-4  and  A-B. — Brandt,  Bull.  Soc.  Imp.d. 

Naturalistes  de  Moscou,  VI,  1833,  p.  176. 
PorceUio  brandtii  Milne-Edwards,  Hist  Nat  des  Crust.,  Ill,  p.  168. 
Pf/rcellio  granulatm  Milne-Edwards,  Hist  Nat  des  Crust,  III,  p.  169,  pi.  xxxii. 

fig.  21. 
PorceUio  ftcaher  Milne-Edwardb,  Cuvier  Rg.  An.,  1849,  pis.  lxxi-lxxi  bis. 
PorceUio  nigra  Gould,  Rep.  Crust.,  p.  337. 
PorceUio  scaber  Koch,  Deutschland's  Crust.,  p.  34. 
PorceUio  duhius  Koch,  DeutBchland's  Crust.,  p.  34. 
PorceUio  a8j}er  Koch,  Berichtig.,  p.  207,  pi.  viii,  fig.  98. 
PorceUio  ttcalter  Lereboullet,  M^m.  Strasb.,  IV,  p.  34,  pi.  i,  figs.  4,  5;  pi.  ii, 

figs.  43-47. 
PorceUio  gemmulatus  Dana,  Crust.  IT.  S.  Expl.  Exp.,  1853,  p.  725,  pi.  XLvn,  fig.  7.— 

Stimpson,  Journ.  Bos.  Soc.  Nat.  Hist.,  VI,  p.  66. 
Philoscia  tuberculata  Stimpson,  Proc.  Cal.  Acad.  Sci.,  I,  p.  89. 
PorceUio  scaler  Sill,  Crust.  Lieb.,  1861,  p.  3. — ^Batb  and  Westwood,  Brit  Cnwt, 

II,  p.  475. 
PorceUio  pauleiuies  Heller,  Novara  Exp.,  p.  136,  pi.  xn,  fig.  5. 
PorceUio  9cal>er  Plateau,  Bull.  Acad.  Belgique,  2d  ser.,  XXIX,  1870,  No.  2, 

p.  8.— E.  Brandt,  Hone  Soc.  Ent  Rossi,  VIII,  p.  167. — Budde-Lund,  Nat 

Tidsskrift.,  3d  ser.,  VII,  p.  238;  Prospectus,  p.  3.— Bos,  Crust  Hedrioph. 

Nederl.,  pp.  38,  91. — Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  129- 

131.     (See  Budde-Lund  for  synonymy. ) 

Hahitat. — Greenland;  Newfoundland;  Grand  Manan;  Lawrence, 
Massachusetts;  West  Haven,  Connecticut;  New  York;  Ocean  Grove, 
New  Jersey;  Woodside,  Maryland;  Bloomington,  Illinois;  Niagara; 
San  Francisco  and  Colfax,  California;  San  Pedro,,  Mexico;  St  Paul 
Island;  St.  Croix;  Ascension  Island;  also  Kamchatka;  Iceland;  Cape 
of  Good  Hope;  all  Europe. 

68.  METOPONORTHUS  Budde-Lund. 

ANALYTICAL   KEY   TO  THE  8PBCIB8  OP   METOPONORTHUS. 

n.  Inner  face  of  rigrht  mandible  with  four  to  five  penicils,  of  left  maDdible  with  six 
penicilH.  Second  and  third  joints  of  peduncle  of  second  pair  of  antennae  fur- 
nished with  a  small  apical  tooth;  first  joint  of  flagellum  much  longer  than 
second  joint.    No  middle  frontal  lobe.    Color,  brown  or  reddish  brown. 

152.  JfefopcmorfAtwprutnomM  (Brandt). 

a^.  Inner  face  of  right  mandible  with  four  penicils,  of  left  mandible  with  five 
penicils.  Second  and  third  joints  of  peduncle  of  second  pair  of  antenme  with- 
out small  apical  tooth;  first  joint  of  fiagellum  shorter  than  second.  Middle 
frontal  lobe  small,  widely  rounded.  Color  from  gray  to  black,  with  three 
longitudinal  lines  of  white  spots 153.  MetoponorUius  virgatw  Budde-Land. 
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15a.  METOPONORTHUS  PRUINOSUS  (Brandt). 

(/)  Asellus  minor  H.  Sloanb,  Voyage  to  Jamaica,  Lond.,  II,  1725,  p.  199. 
PoTceUio  pruinosus  Brandt,  BulL  de  la  80c.  Imp.  d.  Natuialistes  de  Moscou, 

p.  19. 
(f)  Porcellio  trwuxUus  M.  Edwabdb,  Hist,  dee  Crust.,  Ill,  p.  171. 
Porcellio  maculicorTds  Koch,  Deutschl.  Crust,  p.  34. 

PorceUio  frontalis  Lereboullet,  M^m.  Clop.,  p.  63,  pi.  i,  fig.  17;  pi.  iii,  figs.  81-87. 
PoTceUio  zealandicug  White,  List.  Crust.  Brit.  Mus.,  1847,  p.  99. 
(f)  P&rceUio  immaculatus  Fitch,  Rep.  Nox.  Ins.,  p.  120. 
PorceUiomdes  flavo-viUatus  Miers,  Proc.  Zool.  80c.  Lond.,  1877,  p.  669,  pi.  lxviii, 

fig.  4. 
(/)  PoTcdLio  jdahi  Miers,  Proc.  Zool.  Soc,  Lond.,  1877,  p.  668,  pi.  lxviii,  fig.  3. 
Mdapcmorthus  pruino9U8  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  169-171. 

(See  Budde-Lund  for  synonjmiy. ) 

Habitat, — North  and  South  America;  Europe;  North  Africa,  etc. 

153.  METOPONORTHUS  VIRGATUS  Budde-Lund. 
Metoponorthus  virgcUus  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  p.  182. 
Habitat. — Florida;  Nova  Aurelia. 

ee.  RHYSCOTUS  Budde-Lund. 

154.  RHYSCOTUS  TURGIPRONS  (Budde-Lund). 

Stenomacrus  turgifrons  Budde-Lund,  Prosp.,  p.  5. 

Rhyscotus  turgifrom  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  p.  192. 

Habitat. — St.  Jean,  West  Indies. 

67.   ACANTHONISCUS  (White)  Kinahan. 

155.  ACANTHONISCUS   SPINIGER  White. 

AcanKhonmcuM  spiniger  Whfte,  List.  Crust.  Brit.  Mus.,  1847,  p.  99. — Gosse,  A 
Naturalist's  Sojourn  in  Jamaica,  Lond.,  1851,  p.  65. — Kinahan,  Proc.  Dubl. 
Univ.,  I,  p.  197,  pi.  XIX,  fig.  4. — ^Budde-Lund,  Crust.  Isop.  Terrestria,  1885, 
pp.  241, 242. 

Habitat.  — ^Jamaica. 

Family  XX.   ARMADILLIDID^E. 

ANALYTICAL   KEY   TO  THE  GENERA   OF   ARMADILLIDIDiE. 

a.  Outer  branch  of  the  uropoda  very  small  or  minute.     Basal  joint  large. 
6.  Flagellum  of  external  antennae  with  two  or  three  joints. 
c.  Flagellum  with  two  joints. 
d.  Eyes  small.     First  thoracic  segment  with  coxopodites  not  distinct  from 
segments  on  upper  side.    Caudal  s^ment  posteriorly  truncate. 
e.  Last  abdominal  segment  subtetragonal,  base  wider  than  apex,  more  or 
less  contracted  in  the  middle.     External  branch  of  the  uropoda  inserted 
in  the  middle  of  the  internal  lateral  margin  of  the  ba«ial  joint.    Coxo- 
podites of  first  and  second  segments  not  distinct  from  segments  (under- 
side)   68.  Cubaris. 
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f^.  Last  abdominal  Heginent  trapezoidal  or  subcordiform,  narrower  at  its 
truncate  apex.  External  branch  of  the  uropoda  inserted  in  the  inner 
{)OHt-lateral  ang^le  of  the  basal  joint.    Coxopoditee  of  the  first  and 

second  sepnente  distinct  (underside) 6^.  Pseudarmudillo. 

(V.  Eyes  large.  First  thoracic  segment  with  coxopodites  well  develope 
and  distinct  on  the  upper  surface,  where  they  form  on  each  side  of  the 
segment  a  very  lai^^  marginal  border.  Caudal  segment  obtuse  and 
rounded  at  apex.  Basal  joint  of  uropoda  occupying  all  the  space 
between  the  caudal  segment  and  preceding  one.  Inner  branch  does 
not  reach  the  apex  of  last  segment ;  outer  branch  terminal,  styliform, 

and  very  small 70.  MesarmadUlo. 

(/.  Flagellum  with  three  joints.  Coxopodites  of  first  s^ment  usually  distinct  on 
underside.  Terminal  segment  of  body  very  short,  rounded  posteriorly. 
External  branch  of  the  uropoda  inserted  in  the  inner  postrlateral  angle 
of  the  quadrangular  basal  joint,  and  extends  downward.  Inner 
branch  reaches  much  beyond  terminal  segment  of  body. 

71.  Sfphser<m\»cuJi. 

}/.  Flagellum  of  external  antennae  with  a  single  joint  only.    Coxopodite  distinct 

on  first  segment  (underside).     External  branch  of  the  uropoda  inserted 

at  inner  post-lateral  angle  of  basal  joint 72.  Haplarmnditto. 

a'.  Outer  branch  of  uropoda  large,  fiattened  lamellar,  inserted  at  apex  of  basal  joint 

73.  ArmadiUidium, 
68.  CUBARIS  Brandt. 

ANALYTICAL   KEY   TO   THE   8PBCIKH  OF  CUBARIS. 

a.  Body  tuberculate. 
b.  Second  thoracic  segment  without  a  distinct  coxopodite. 
c.  Coxopodite  of  first  thoracic  segment  hardly  perceptible  as  a  very  small  pro- 
cess below  the  leg.    Prosepistoma  of  head  with  a  shield-like  con- 
vexity.    Apex  of  telson  half  as  wide  as  basis.    Endopodite  of  the 
uropoda  extending  one-half  the  length  of  the  telson. 

156.    Oubaris  tenuipunctatu^  (Dollfus). 
(/.  Coxopodite  of  first  thoracic  segment  hardly  perceptible,  only  a  feeble  ridge. 
Prosepistoma  of  head  nearly  plain.     Apex  of  telson  one-third  nar- 
rower than  basis.     Endopodite  of  the  uropoda  extending  two-thirds 

the  length  of  the  telson 157.  Cubaris  depressus  (Dollfus) . 

f/.  Second  thoracic  segment  with  a  distinct  coxopodite  (underside), 
c.  Coxopodite  of  the  first  thoracic  segment  distant  from  the  edge,  crested,  and 
ended  by  a  tooth-like  diverging  process. 

158.   Cubans  viticola  (Dollfus). 
(/.  Coxopodite  of  the  first  thoracic  segment  not  distant  from  the  edge  and  not 
crested. 
(L  Coxopodite  of  the  first  thoracic  segment  distinct  along  the  entire  length 
of  the  edge  (underside). 
e.  Coxopodite  of  the  first  segment  divergent  on  the  half  hind  part     Cox- 
opodite of  the  second  segment  forming  a  tooth-like  diverging  process?. 

159.  Cubaris  siltxirum  (Dollfus). 
e^.  Coxopodite  of  the  first  segment  not  divergent.     Coxopodite  of  the  sec- 
ond segment  large,  square-shaped. ..  160.  Cubaris perlatus  (Dollfus). 
(V.  Coxopodite  of  the  first  thoracic  segment  not  distinct  along  the  entire 
length  of  the  edge. 
e.  Coxopodite  of  the  first  segment  small,  dentiform,  and  very  unequally 

cleft 161.  Oubaris  murimut  firandt. 

e^.  Coxopodite  of  the  first  segment  not  dentiform,  subequal^  cleft. 

162.  Cubans  chi<^u8  {DolUus) . 
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of.   Body  smooth. 

//.   Vpper  surface  of  terminal  segment  of  body  with  a  shallow  depression  on  each 

side,  and  a  small  median  pit  near  the  base. .  163.  Cnharis gigasMien. 

I/.  Upi)er  surface  of  terminal  segment  of  body  without  shallow  depression  on  each 

side,  or  median  pit. 

c.  Coxopodite  distinct  on  the  entire  length  of  the  lateral  edge  of  the  first  thoracic 

segment  (underside) 164.  Otfcaris  zi^zgm/ (Dollf us). 

r^.  Coxopodite  not  distinct  on  the  entire  length  of  the  lateral  edge  of  the  first 
thoracic  segment. 
d.  Becond  thoracic  segment  with  a  lai^  square  coxopo<lite,  distinct  on  its  total 

length  (imderside) 166.   Cubaris  dumonim  (DoUfus). 

d'.  Second  thoracic  segment  w^ith  the  coxopodite  very  small. 
e.  Coxopodite  of  the  second  segment  forming  a  tooth-like  process.     Telson 
with  a  blunt  double  tubercle  near  the  base. 

166.   Cubaris  grenadeneis  (Budde-Lund). 

e^,  Coxopodite  of  the  second  thoracic  segment  not  tooth-like.    Telson  smooth 

above 167.   Cubaris pimm  (Budde-Lund). 

156.  CUBARIS  TENUIPUNCTATUS  (DoUfus). 

Armadillo  tenuipunctattis  Dollpus,  Proc.  Zool.  Soc.  Lond.,  1896,  p.  389. 

Ilahitat, — Mustique  Island,  West  Indies. 

157.  CUBARIS  DEPRESSUS  (Dollfus). 
Armadillo  depresgus  Dollpus,  Proc.  Zool.  Soc.  Lond.,  1896,  p.  390. 
Jlctb^itat. — St.  Vincent,  Chateaubelais,  West  Indies. 

158.  CUBARIS  VITICOLA  (Dollfus). 
Armadillo  viticola  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  pp.  396,  397. 
HaMtai. — Grenada;  Balthazar;  Chantilly,  West  Indies. 

159.  CUBARIS  SILVARUM  (Dollfus). 

Armadillo  gUvarum  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  pp.  393,  394. 

Ilabitai. — St.  Vincent,   Chateaubelais;   Cumberland  Valley,  West 
Indies. 

160.  CUBARIS  PERLATUS  (Dollfus). 

Armadillo  perhUm  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  pp.  395,  396. 
Habitat. — St.  Vincent,  West  Indies. 

z6i.  CUBARIS  MURINUS  Brandt. 

Cubaris  murina  Brandt,  Bull,  de  la  Soc.  Imp.  d.  Naturalistes  de  Moscou  VI,  1833. 

p.  28. 
Cubaris  brunnea  Brandt,  Bull,  de  la  Soc.  Imp.  d.  Naturalistes  de  Mow^ou,  VI,  p.  28. 
Armadillo  murinus  Mtlnb-Edwards,  Hist,  des  Crust.,  Ill,  p.  179. 
Armadillo  brunneus  Milne-Edwards,  Hist,  des  Crust.,  Ill,  p.  179. 
Armadillo  cubensis  Saussure,  M^m.  de  la  Soc.  de  Physique  et  d'Hist.  nat.  de 

Geneve,  XIV,  1858,  Pt.  2,  p.  65. 
Cubaris  nffinis  Miers,  Proc.  Zool.  Soc,  1877,  p.  666,  pi.  lxviii,  fig.  4. 
Armadillo  conglobator  Budde-Lund,  Prosp.,  p.  7. 
Armadillo  murinus  Budde-Lund,  Prosp.,  p.  7,  Crust.  Isop.  Terrestria,  1885,  pp.  27, 

28.     (See  Budde-Lund  for  synonymy.) 

Habitat. — Porto   Rico;   Cuba;   St.  Thomas;   Jamaica;   also   Oahu; 
Brazil;  Cayenne;  Seychelle  Islands;  Sumatra.  CooqIp 
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162.  CUBARIS  CINCTUS  (Dollfus). 

ArmadiUo  cinctutt  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  p.  392. 
Habitat. — Near  Layon,  West  Indies. 

163.  CUBARIS  GIQAS  Mien. 

Oiibaris  gigas  Miers,  Proc.  Zool.  Soc.  Lond.,  1877,  p.  666,  pi.  lxviii,  fig.  1. 
Armadillo  gigas  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  p.  40. 

Ilahitat. — Nicaragua,  near  San  Juan. 

164.  CUBARIS  ZIGZAG  (Dollfus). 
ArmadiUo  zigzag  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  pp.  394,  395. 
IlabituL — St.  Vincent,  West  Indies. 

165.  CUBARIS  DUMORUM  (Dollfus). 
ArmadiUo  dumoTum  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  p.  391. 
Habitat, — Mustique  Island,  West  Indies. 

x66.  CUBARIS  GRENADENSIS  (Budde-Lund). 

Armadillo  grenadensis  Buddb-Lund,  Entomol.  Meddelel,  1893,  p.  115. — ^Dollfus, 
Proc.  Zool.  Soc.  Lond.,  1896,  pp.  392,  393. 

Habitat, — Becquia  Island;  Grenada;  Balthazar,  West  Indies. 

167.  CUBARIS  PISUM  (Budde.Lund).i 

ArmadiUo  pi^um  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  p.  32. 
Habitat,  — Florida. 

69.  PSEUDARMADILLO  Saussure. 

168.  PSEUDARMADILLO  CARINULATUS  Saussure. 

pReudarmadiilo  carinvMus  Saussure,  M6m.  de  la  Soc.  de  Physique  et  d'Hist  nat 
de  Geneve,  XIV,  1858,  Pt.  2,  p.  67,  pi.  iv,  figs.  43, 43a.— Budde-Lund,  Crust 
Isop.  Terrestria,  1885,  pp.  41,  42. 

Hahitat. — Mexico  or  Cuba. 

70.  MESARMADILLO  Dollfus. 

ANALYTICAL   KEY   TO   THE  SPECIES  OP   MESARMADILLO. 

a.  Surface  of  body  smooth,  with  side  parts  of  thoracic  segments  (two  to  seven)  and 
aMominal  segments  not  bent  downward. 

it.  Prosepistoma  plain.  Coxopodite  of  second  segment  of  thorax  forming  a  nearly 
inconspicuous  ridge  before  leg.  Caudal  s^ment  triangular;  apex  pointed. 
Inner  branch  of  uropoda  extending  beyond  apex  of  caudal  segment. 

169.  Memrmadillo  modesttis  Dollfus. 

I/.  Prosepistoma  with  a  shield-like  convexity.  Coxopodite  of  second  segment  of 
thorax  hardly  visible,  only  a  very  small  dentiform  process  before  1^.  Caudal 
segment  flat,  with  rounded  apex.  Inner  branch  of  uropoda  reaching  two- 
thirds  length  of  caudal  segment 170.  Memrmadillo  americanus  Dollfus. 


*  Budde-Lund  says  that  he  is  not  sure  whether  any  of  the  specimens  which  he 
hati  examined  were  adults.  r^^^^^I^ 
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of.  Surface  of  body  slightly  granulated,  with  side  parts  of  thoracic  segments  (two  to 
seven)  and  abdominal  segments  bent  downward.  Caudal  segment  with  blunt 
rounded  apex.  Inner  branch  of  uropoda  reaching  two-thirds  length  of  caudal 
segment 171.  MemrmadUlo  reflexus  Dollfus. 

169.  MESARMADILLO  MODESTUS  Dollfus. 

Me9armadiUo  modeOus  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  p.  397. 

Habitat, — St.  Vincent,  West  Indies. 

170.  MESARMADILLO  AMERICANUS  Dollfus. 
MemrmadiUo  americanus  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  pp.  397, 398. 
Habitant. — St.  Vincent,  West  Indies. 

171.   MESARMADILLO  REFLEXUS  Dollfus. 

MesarmadiUo  reflexus  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  pp.  398, 399. 
Habitat, — St.  Vincent,  West  Indies. 

71.  SPHyERONISCUS  GepstAcker. 
17a.  SPHARONI8CUS  PORTORICENSIS,  new  species. 

Body  oblong,  very  convex,  contractile  into  a  ball.     Surface  per- 
fectly smooth.     Head  set  in  first  thoracic  segment;   front  straight; 
epistoma  forming  a  triangular  shield.     Eyes  very 
small.     Antennse  with  flagellum  containing  three 
joints. 

First  thoracic  segment  twice  as  long  as  head,  and 
longer  than  any  of  the  other  segments.  Coxopo- 
dites  not  distinct  from  segment. 

First  two  abdominal  segments  with  the  lateral 
parts  concealed.  The  three  following  ones  continu- 
ing the  outline  of  the  body.  The  terminal  segment 
is  twice  as  broad  as  long,  very  short,  widely 
rounded  posteriorly.  The  basal  joints  of  the  uro- 
poda are  large,  square,  extending  the  greater  part  ^ 
of  their  length  beyond  the  terminal  segment.  The  ^lo.  84.-sph«roni8cu8 
external  branch  is  inserted  at  the  inner  post-lateral  portobicensm,  a.  ab- 
angle  of  the  basal  joint  and  extends  downward.  (ISmdb).'*  ^^^''^'^^ 
The  internal  branch  extends  much  beyond  the  last 
abdominal  segment,  is  longer  than  the  basal  joint  of  the  uropoda,  and 
reaches  the  tip  of  the  external  branch. 

Color  reddish-brown  with  markings  of  yellow. 

Four  specimens  were  taken  by  Dr.  C.  W.  Richmond  at  El  Yunque, 
Porto  Rico,  at  an  altitude  of  2,800  feet. 

Ty^e?.— Cat.  No.  23914,  U.S.N.M. 

72.  HAPLARMADILLO  Dollfus. 
173.  HAPLARMADILLO  MONOCELLATUS  DoUfus. 
HapiarmadiUo  monoceUatus  Dollfus,  Proc.  Zool.  Soc.  Lond.,  1896,  p.  400. 
Habitat. — Richmond  Valley,  St.  Vincent,  West  Indies. 
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73.  ARMADILLIDIUM  Brandt. 

174.  ARMADILLIDIUM  VULGARE  (LatreiUe). 

Armadillo  vulgare  Latrbille,  Hiflt.  Oust,  VII,  p.  48;  Gen.  Crust.,  I,  p.  71. 
Armadillo  pUularis  Say,  Jour.  Ac.  Nat.  Sci.  Phila.,  1, 1818,  p.  432, 433. 
ArmadiUidium  commutatum  Brandt  and  Ratzbburg,  Med.  Zool.,  II,  p.  81,  pL  xiu, 

figs.  1,2, 3,  A,  B. 
Armadillo  trivialia  Koch,  Deutsohl.  Crust. ,  p.  28. 
ArmadiUo  alter  ScHNrrzLBR,  De  Onisc.,  p.  26. 
ArmadiUidium  vulgare  Budde-Lund,  1885,  pp.  66-68  (see  Budde-Lund  for  svnon- 

ymy). 

Habitat. — Distribution  world-wide. 

Family  XXI.  LIGIID^. 

74.  LIGIA  Fabricius. 

Both  branches  of  uropoda  equal  in  length,  stylif orm,  often  filiform. 
Interior  mala  of  the  mandibles  with  numerous  penicils.  Last  segment 
of  body  broad,  with  distinct  epimeral  plates.  Maxillipeds  with  palp 
four  to  five  jointed;  epignath  rounded. 

ANALYTICAL   KEY  TO  THE  8PBCIBB  OF  LIGIA. 

a.  External  antennce  shorter  than  body. 
h.  Uropoda  nearly  equal  to  one-third  length  of  body. 

175.  lAgia  oceanica  (liniiKas). 
y.  Uropoda  equal  to  half  the  length  of  body. 

176.  Liffia  bavdiniana  Milne-Edwards. 
a^.  External  antennae  longer  than  body.    Caudal  stylets  about  equal  to  two-thirds 
length  of  body. 
b.  Tarsus  of  first  pair  of  feet  in  the  males  with  a  compressed  process  at  apex. 

177.  Ligia  exotica  Roux. 
I/,  Tarsus  of  first  pair  of  feet  in  males  without  compressed  process  at  apex,  simple. 

178.  lAgia  olferm  Brandt 

175.  LIGIA  OCEANICA  (Linnaeus). 

Oniscus  oceanicus  Linn-eus,  Syst.  Nat.,  12th  ed.,  II,  p.  1061;  13th  ed.,  I,  Pt  5, 

p.  3012. 
Cymothoa  oceanica  Fabricius,  Mantissa,  I,  p.  242. 
Ligia  oceanica  Fabricius,  Suppl.  Eiit.  Syst.,  p.  301. 
Ligia  oruseides  Brebisson,  M^m.  Soc.  Lin.  Calv.,  1825,  p.  259. 
lAgia  oceanica  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  259-261. 

IloUtntat. — Off  Newport,  Rhode  Island;  North  Sea;  Baltic  Sea;  Bjit- 
tegat  Sea;  Norway;  F8er0e  Islands;  coast  of  Germany;  Belgium; 
Great  Britain;  France;  Spain;  Mediterranean  Sea. 

Depth.  — Littoral. 

176.  LIGIA  BAUDINIANA  Milne-Edwards. 

lAgia  haudiniana  Milne-Edwards,  Hist,  des  Crust.,  Ill,  1840,  pp.  155, 156.— 

MiEKs,  Proc.  Zool.  Soc,  1877,  p. 670. 
Ligia  baudiana  Ives,  Proc.  Ac.  Nat.  Sci.  Phila.,  1891,  pp.  185-186,  pi.  vi,  fig.  2, 
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Habitat. — San  Juan  d'Ulloa,  Vera  Cruz;  Cuba;  Yucatan;  also  Rio 
Janeiro;  Cayenne. 
Depth,  — Littoral. 

177.  LIGIA  EXOTICA  Rous. 

Ligia  exotica  Roux,  Crust.  M^dit.,  p.  3,  pi.  xiii,  fig.  9. 

(?)  Ligia  grandis  Pekty,  Spix  and  Martius,  p.  212,  pi.  xl,  fig.  13. 

Ligia  gmidichaudii  Milne-Edwards,  Hist.  Nat.  des  Crust.,  Ill,  p.  157. 

(?)  Ligia  {lialica)  coriacea  Koch,  Deutech.  Crust.,  p.  36;  Berichtig.,  p.  211. 

Ligia  gaudichavdii  Dana,  Expl.  Exp.,  p.  741,  pi.  xlix,  figs.  6ar-h. — Nioolkt  in 

Gay,  Hist.  ChUe,  III,  p.  265. 
Ligia  exotica  Buddb-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  266-268. 

Habitat. — ^Cedar  Keys,  Florida;  Key  West,  Pine  Key,  Florida;  St. 
Jean  d'AUao,  Mexico;  TopolobamjK),  Mexico;  Panama;  Cuba;  Cali- 
fornia; also  Chusan;  Macao;  Rio  Janeiro;  Bahia;  Puntarenas;  Chile; 
Madras;  Manila;  Luzon;  Singapore;  Massilia;  Espiritu  Santo,  Balandra 
Bay,  near  Point  Diablo. 

Depth.  — Littoral . 

Z78.  LIGIA  OLFERSII  Brandt. 

Ligia  oLfermi  Brandt,  Bull,  de  la  Soc.  Imp.  d.  Naturalistes  de  Moscou,  YI,  1833, 
p.  11. — BuDDE-LuND,  Crust.  Isop.  Terrestria,  1885,  p.  268. 

Habitat. — Key  West,  Florida;  Punta  Rassa,  Florida;  St.  Thomas; 
Brazil. 

Family  XXII.     TRICHONISCID^i^:. 

analytical  key  to  the  genera  op  trichoniscid^.. 

a.  Abdomen  abruptly  narrower  than  thorax.     Head  rounded  in  front,  with  dis- 
tinct though  small  lateral  lobes.     Terminal  abdominal  segment  truncate 

at  tip 75.   Tnchoniscus. 

of.  Abdomen  not  abruptly  narrower  than  thorax. 

b.  Head  triangularly  produced  in  front,  with  large  lateral  lobes.     Abdominal  epi- 

mera  lamellarly  expanded 76.   Acioniscus. 

I/.  Head  roimded  in  front,  not  lobated  at  the  sides.     Abdominal  epimera  but  little 
developed 77.  Scyphacella. 

75.  TRICHONISCUS  Brandt. 

179.  TRICHONISCUS  PUSILLUS  Brandt. 

Trichonijicus  pvsiJlus  Brandt,  Conspectus  Monogr.  Crust.  Oniscodorum,  p.  12,  pi. 

IV,  fig.  9. 
Ilea  riparia  Koch,  Deutschl. Crust,  p.  22. 
Ilea  Istvis  Zaddach,  Synops.  Crust.  Pruss.,  p.  16. 

Pkilougria  riparia  Kinah an,  Nat.  Hist.  Rev.,  IV,  p.  281,  pi.  xxii,  figs.  1-4. 
THchoniscus  ptidUus  G.  O.  Sars,  Crust,  of  Norway,  II,  Pts.  9  and  10,  1897,  p.  161. 

Habitat. — North  America;  also  Sweden;  Denmark;  Germany; 
France;  Great  Britain;  Spain;  Algeria;  coast  of  Norway. 


Digitized  by  VjOOQ IC 


576  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  voi-xxra. 


76.  ACTONISCUS  Harger. 
i8o.  ACTONISCUS  ELLIPTICUS  Harger. 

Adoniscus  dlipticus  Habgbr,  Am.  Jour.  ScL,  XV,  1878,  p.  373;  Ppoc.  U.  S.  Xat 
Museum,  II,  1879,  p.  159;  Rep.  U.  S.  Fish  Comm.,  1880,  Pt.  6,  p.  309-^10, 
pi.  I,  fig.  3. 

AruutdUloniscus  eUipiicua  Buddb-Lund,  Oust.  Isop.  Terreetria,  1885,  p.  239. 

Habitat, — Savin  Rock,  near  New  Haven,  Connecticut;  Stony  Creek, 
Long  Island  Sound. 

Depth, — Found  on  beach. 

On  Sars's  authority  I  have  retained  this  genus  with  the  Trwhoni9cidce. 
where  he  placed  it. 

77.  SCYPHACELLA  Smith. 

i8i.  SCYPHACELLA  ARENICOLA  Smith. 

ScyphacelUi  aretiicola  Smith,  Rep.  U.  S.  Fish  Comm.,  R.  1,  1874,  p.  568  (274).— 
Verrill,  Rep.  U.  S.  Fish  Comm.,  Pt.  1,  1874,  p.  337  (43).— Hahqer,  Piw, 
U.  8.  Nat.  Museum,  II,  1879,  p.  157;  Rep.  U.  S.  Fish  Comm.,  1880,  Ft.  6, 
p.  307-308,  pi.  I,  fig.  2.     (See  Harger  for  synonymy.) 

Trichoniscus  arenicola  Buddb-Lund,  Crust  Isop.  Terrestria,  1886,  p.  249. 

Habitat, — Egg  Harbor,  New  Jersey;  Nobska  Beach,  Vineyard 
Sound;  Nantucket  Island. 

Depth. — Found  on  beach. 

Sars  places  Sq/phacelfu  with  the  Trichtm  ij<cid^^  where,  following  his 
authority,  I  have  retained  it. 

VI.  EPICARIDEA  or  BOPYROIDEA. 

ANALYTICAL   KEY   TO  THE   FAMILIES  OP  BPICARIDBA. 

c/.  Body  of  female  distinctly  st^mented,  more  or  less  asymmetrical,  twisted  either  to 
right  or  left.  Maxillipeds  lamellar,  biarticulate,  and  more  frequently  exhibit- 
ing a  small  terminal  joint.  Legs  in  seven  pairs,  sometimes  obsolete  on  one 
side.  Incubatory  plates  five  pairs,  more  or  less  arching  over  the  ventral  sur- 
face of  the  thorax.  Pleopoda  forming  simple  or  double  lamellae,  all  of  the 
same  structure,  rarely  obsolete.  Male  with  all  the  segments  of  the  thorax 
sharply  defined.  Last  larval  stage  with  the  flagellum  of  the  antennse  four 
articulate;  legs  of  imifonn  structure;  uropoda  with  inner  branch  shorter  than 
outer.     Parasitic  on  decapodous  Crustacea  .Family  XXIII.  Bopyrid.«  (p. 577) . 

«''.  Body  of  female  perfectly  symmetrical,  the  segmentation,  as  a  rule,  only  visible 
in  the  middle  of  the  dorsal  face.  Maxillipeds  lamellar,  without  any  terminal 
joint.  Only  five  pairs  of  legs  present.  Incubatory  plates  comparatively 
small,  sometimes  greatly  reduced  in  number,  and  scarcely  at  all  partaking  of 
the  formation  of  the  marsupium,  which  constitutes  two  separate  cavities 
bounded  by  the  lateral  walls  of  the  body  itself.  Pleopoda  generally  rudimen- 
tary or  wholly  absent.  Male  with  head  and  first  segment  of  thorax  coalesced. 
Last  larval  stage  with  the  flagellum  of  the  antennse  five  articulate;  legs  of  the 
first  pair  shorter  and  thicker  than  the  others;  uropoda  with  the  )>ranche6  sub- 
equal.     Parasitic  on  Schizoimia Family  XXIV.  Dajidjc  (p.  579). 
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Family  XXIH.  BOPYRID.E. 

ANALYTICAL   KEY  TO  THE  GENERA   OF  BOPYRIDiE. 

o.  Body  of  female  with  one  side  greatly  swollen  and  much  longer  than  other.  Seg- 
ments of  thorax  only  visible  dorsally,  coxal  plates  only  present  on  shorter 
side.  Abdomen  consisting  of  fi\^e  segments.  Only  first  leg  present  on 
larger  side;  others  wholly  obliterated.     Four  pairs  jf  pleopoda  present. 

Male  with  abdominal  segments  fused 78.  Phryxus. 

of.  Body  of  female  with  neither  side  swollen.    Thorax  distinctly  segmented.    Abdo- 
men consisting  of  six  s^ments.    All  the  legs  present  on  both  sides. 
6.  Uropoda  wanting. 

c.  Pleopoda  in  female  simple,  lamellar 79.  Bopyrus, 

&,  Pleopoda  in  female  obsolete,  replaced  by  fleshy  ridges 80.  Bopifrmdes, 

i/.  Uropoda  distinct.  Pleopoda  in  female  present.  I^egs  of  female  with  an  adhe- 
sive process  (exopod)  attached  to  the  coxal  joint  of  all  the  legs.  Feet  end 
in  blmit  claw.     Abdominal  appendages  form  sharp,  finely  fringed  branches. 

81.  Leidya, 

78.  PHRYXUS  Rathke. 

182.  PHRYXUS  ABDOMINALIS   (Kr^yer). 

Bopyrus  ahdominalis  Kk0Yer,  Nat.  Tidsskrift,  II,  1840,  pp.  102-289,  pis.  i,  11; 
Monog.  Fremst.  Shegten  Hippolytes  nordiske  Arter,  1842,  p.  263;  Voy.  en 
Scand.,  Crust.,  1849,  pi.  xxix,  fig.  1. 

PhryTus  hippolytes  Rathke,  Fauna  Norwegens,  1843,  p.  40,  pi.  11,  figs.  1-10. 

Pkryjras  abdominalis  Lilljeborg,  Oefvers.  Kongl.  Vet.  Akad.  Forh.,  IX,  1852,  p. 
11. — Steenstrup  and  LtJTXEN,  Vidensk.  Meddelelser,  1861,  p.  275  (9). — 
Bate  and  Wbbtwood,  Brit.  Sessile-eyed  Crust.,  II,  1868,  p.  234. — Norman, 
Rep.  Brit  Assoc.,  1869,  p.  288;  Proc.  Royal  Soc.  Lon.,  XXV,  1876,  p. 
209. — BucHHOLZ,  Zweite  deutsche  Nordpolfahrt,  1874,  p.  287. — Mktzger, 
Nordseefahrt  der  Pomm.,  1875,  p.  286. — Miers,  Ann.  Mag.  Nat.  Hist.  (4), 
XX,  1877,  p.  65  (15).— Smith  in  Harger,  Proc.  U.  S.  Nat.  Museum,  II, 
1879,  p.  158.— Harger,  Rep.  U.  S.  Fish  Com.,  1880,  R.  6.  (See  Ilarger  for 
synonymy). — Axel  Ohlin,  Bidrag  till  Kannedomen  om  Malakostrakfaunan 
i  Baffin  Bay  och  Smith  Sound,  1895,  p.  18-19. 

IIoMtat. — Massachusetts  Bay  on  Pandaliis  horealU^  Sj)mmtocans 
spintis,  S.  seourifrans  and  Pandalus  montagui;  Cashes  Ledge,  Gulf 
of  Maine,  on  Pa/ndaliis  horealis  and  S.  pmlol^a;  Georges  Bank  on  Pa)}- 
dalu8  leptocervs;  Halifax,  Nova  Scotia,  on  S,  pimoUi^  S.  .•<^>/;^^^v  and 
S,  secur-ifrons;  Cape  Cod  on  S.  polar k;  Grinnell  Land;  Discovery 
Bay;  Greenland;  Cape  Dudley  Digges  on  S.  turgida  and  S,  polar !s; 
Inglefield  Gulf  on  S,  polaris;  73^  48'  N.  lat.,  80^  30'  W.  long,  on  S, 
polaris;  64°  56'  N.  lat,  Q^'^  18'  W.  long.,  on  S.  turgida;  also,  British 
Isles;  Scandinavian  Coast;  Spitzbergen;  Kara  Sea;  Coast  of  Noi-way. 

Depth, — 5  to  25  furlongs. 

79.  BOPYRUS   Latrellle. 

ANALYTICAL   KEY   TO  THE  SPECIES  OF   BOPYRUS. 

a.  Head  posteriorly  narrowed,  triangular  in  shape.  Antero-lateral  angles  not  pro- 
duced into  lobes.  Abdominal  segments  with  lateral  margins  contiguous. 
Color  whitish,  feet  and  incubatory  lamelhe  pigmented  with  black.    Male  with 

eyes 183.  Bopyrns  palxmonetkola  Packard. 
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a\  Head  posteriorly  widened,  rounded  in  shape.  Antero-lateral  angles  produced 
into  lobes.  Abdominal  segments  with  lateral  margins  not  contiguous  but 
separated  by  broad  lateral  incisions.  Color  white,  feet  and  incubatory  lamellse 
not  pigmented,     Male  without  eyes 184.  Bopyrus  alphei  Richardson. 

183.  BOPYRUS   PALAMONETICOLA  Packard. 

Bopynis  fxiUvmoneticola  Packard,  Zool.  for  High  Schools  and  Colleges,  1881. — 

G188LER,  Am.  Nat.,  XVI,  pp.  6-12. 
Bopyrm  (?)  Leidy,  Proo.  Ac.  Nat.  Sci.  Phila.,  1879,  Pt.  2,  p.  198.— Hargek, 

Report  U.  8.  Fish  Comm.,  1880,  Pt.  6,  p.  312. 

Hahitat, — Atlantic  Citv,  New  Jersey,  on  PaUBinonetes  v^ulgaris 
(Say). 

184-  BOPYRUS  ALPHEI  Richardson. 

Gyge  sp.?  H.  V.  Wilson,  American  Naturalist,  XXXIV,  1900,  p.  353. 
Bopyrus  alphei  Richardson,  Proc.  Wash.  Acad.  Sci.,  II,  1900,  pp.  158,  159. 

Hahitat. — Beaufort,  North  Carolina,  on  Alpheiis  heterochwlu;  Man- 
groves, Rio  Parahyba  do  Norte,  Brazil,  on  Alpheus  heteroclhcdis, 

80.  BOPYROIDES   Stimpson. 

analytical   key   to   the  species  of   BOPYROIDES. 

a.  Lateral  margins  of  thoracic  s^ments,  straight,  contiguous,  without  any  maiiginal 
indentation.  Abdominal  epimera  truncate  at  tip.  Terminal  segment  likewise 
truncate 185.  Bopyroide^f  hippdytes  (Knsyer). 

a\  Lateral  margins  of  thoracic  segments  rounded  with  mai^nal  indentation.  Abdom- 
inal epimera  rounded.     Terminal  segment  likewise  rounded. 

186.  Bopyroides  latreuiicoUi  Gissler. 

185.  BOPYROIDBS  HIPPOLYTES  (Kr^ycr). 

Bopyrm  hippolytes  Kr0yer,  Gnainlands  Amfipoder,  1838,  p.  306  (78),  pi.  iv,  Bg. 
22;  Monog.  Fremst.  Slaegten  Hippolytes  Nordiske  Arter,  1842,  p.  262. —Voy. 
en  Scand.,  Crust.,  1849,  pi.  xxviii,  fig.  2.^Edwari>8,  Hist.  Nat.  des 
Crust.,  Ill,  1840,  p.  283.— Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1863,  p.  140, 

Gyge  hippolytes  Bate  and  Westvvood,  Brit.  Sess.  Crust.,  II,  1868,  p.  230. — BrcH- 
HOLz,  Zweite  Deutsche  Nordpolfahrt,  1874,  p.  286. — Metzger,  Nordseefcihrt 
der  Pomm.,  1875,  p.  286.— Miers,  Ann.  Mag.  Nat.  Hist.,  (4),  XX,  1877,  p. 
64  (14).— Smith  in  Harger,  Proc.  U.  S.  Nat.  Museum,  II,  1879,  p.  157.— 
Harger,  Rep.  U.  S.  Fish  Comm.,  1880,  Pt.  6.— Axel  Ohlin,  Bidrag  till 
Kannedomen  om  Malakostrakfaunan  i  Baffin  Bay  och  Smith  Sound,  1895, 
p.  19. 

Bopyroides  hippolytes  G.  O.  Sars,  Crust,  of  Norway,  II,  Pts.  11,  12,  1897,  pp.  199, 
200,  pi.  Lxxxiv,  fig.  2. 

Habitat, — Massachusetts,  Bay  of  Salem,  on  Spirontocaris  8pinu.s^  S, 
fahricii  and  S.  Hecurifraiis;  Casco  Bay  on  S.  polar  is  and  S,  p^isi/J^i; 
Bay  of  Fundy,  on  S,  spinus  and  S.  pusiola;  Halifax,  Nova  Scotia; 
Gulf  of  Maine  on  S,  securifrom  and  S,  spmns;  73^48'  N.  lat,  80°  30' 
W.  long.,  on  S.  pohris;  72°  33'  N.  lat.,  71  ^  30'  W.  long.,  on  S.polaris; 
71°  42'  N.  lat.,  73°  W.  long.,  on  6\  polar  is;  66""  33'  N.  lat.,  61^  50' 
W.  long.,  on  S.polMri,s;  64°  56'  N.  lat,  66""  18'  W.  long.,  on  S.  polar  id. 

Depth. — 5  to  15  fathoms. 
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z86.  BOPYROIDES  LATREUTICOLA  Gissler. 

Bopyraides  latreuHcola  Gisbler,  Am.  Nat.,  XVI,  1882,  pp.  591-594. 
Bopyrus  kUreutis  Spencb  Bate,  Challenger  Report,  XXIV,  1888,  p.  584. 

IfoMtat. — Beaufort,  North  Carolina,  on  Latreutes  endferus  (Milne- 
Edwards)  lat.  28°  17'  07"  N.,  long.  66°  17'  37"  W.;  lat.  31°  15'  42"  N., 
long.  67^39'  10"  W.,  on  Latreuteaensiferm  (Milne-Exiwards);  Bermuda. 

81.  LEIDYA  Copnalia  and  Panceri. 
187.  LEIDYA  DISTORTA  (Leidy). 

Ctpcn  distcrtus  Leidy,  Joum.  Acad.  Nat.  Sci.  Phila.  (2),  III,  1855,  p.  150,  pi.  xi, 

figs.  28-52.— Hakgkr,  Rep.  U.  S.  Fish  Comm.,  Pt.  1, 1874,  p.  573  (279),  Proc. 

U.  S.  Nat.  Museum,  II,  1879,  p.  157. 
Leidya  distorta  Gobnalia  and  Panceri,  Mem.  R.  Acad.  Sci.,  Torino,  II,  XIX, 

1861,  p.  114. 
Cepon  disUrrtus  Habobr,  Rep.  TJ.  S.  Fish  Comm.,  1880,  Pt.  6. — Richardson,  Am. 

Nat,  XXXIV,  1900,  p.  309. 

Uabit>at. — ^Atlantic  City,  New  Jersey,  in  branchial  cavity  of  Uca 
pugilator. 

Family  XXIV.     DAJID^. 

82.  DAJUS  Kr0yer. 
188.  DAJUS  MYSIDIS  Kr^yer.  ^ 

I>a/iMm|^«u2wKB0YER,Voy.  en.<>Scand.,  Crust.,  1849,  pi.  xxviii,  fig.  1. — LUtken, 
Crustacea  of  Greenland,  1875,  p.  150.— G.  0.  Saes,  Arch.,  Math.  Nat,  II, 
1877,  p.  354  [254].— Smith  in  Harger,  Proc  U.  S.  Nat.  Museum,  II,  1879, 
p.  158. 

Bopyrus  mysidium  Packard,  Mem.  Bos.  Soc.  Nat.  Hist,  I,  1867,  p.  295,  pi.  viii, 
fig  3. 

Leptophryxus  mysidia  Buchholz,  Zweite  Deutsche  Nordpolfahrt,  1874,  p.  288, 
pi.  II,  fig.  2. 

Dajusmysidis  Habger,  Rep.  TJ.  S.  Fish  Comm.,  1880,  Pt.  6,  p.  312, 

Habitat. — Labrador;  Greenland;  Kingigtok;  Duck  Island;  Murchi- 
son  Sound;  73^  48'  N.  lat,  80^  30'  W.  long.;  72°  33'  N.  lat,  71°  30' 
W.  long.;  71°  67'  N.  lat,  73°  56'  W.  long.;  m""  33'  N.  lat,  61°  50' 
W.  long.;  64°  66'  N.  lat,  66°  18'  W.  long.;  West  Coast  of  Norway; 
Kara  Sea;  Sabine  Island;  Spitzberg;  Jan  Mayen;  Murman  coast. 

Depth.— S  to  20  fathoms. 
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SOME  SPIDERS  AND  OTHER  ARACHNIDA  FROM  SOUTH- 
ERN ARIZONA. 


By  Nathan  Banks, 

Oustodiariy  Section  of  Arachnida, 


Hardly  anything  is  known  regarding  the  spiders  of  Arizona. 
Count  Keyserling  described  a  few  species  from  the  Marx  collection, 
and  in  recent  years  Simon  has  described  several  curious  forms  col- 
lected, doubtless,  by  Morrison.  Dr.  McCook,  in  his  American 
Spiders,  records  a  few  species  of  Epeiridse  from  this  region.  Arizona 
is  especially  interesting  for  two  reasons:  first,  because  of  its  prox- 
imity to  Mexico,  and  second,  because  the  isolated  mountainous  regions 
give  rise  to  many  local  faunas. 

In  the  collection  made  by  Mr.  E.  A.  Schwarz  there  are  65  species — 
43  spiders  and  12  other  arachnids.  Eight  species  are  described  as 
new.  Five  species,  namely,  Sparassus  minax^  Misiimena  pallida^  Mis- 
um£7ia  Jlddis^  Oxyopeidon  moleatum^  and  Ammotrecha  peninsvlana^ 
have  not  previously  been  recorded  north  of  the  Mexican  boundary. 
About  twenty  of  the  spiders  are  of  rather  general  distribution  in  the 
United  States,  at  least  in  the  southern  portions.  Most  of  the  others 
are  more  or  less  restricted  in  their  lange,  and  about  thirteen  of  the 
spiders  are  known  only  from  Arizona.  Only  one  species,  Philodro- 
fwus  auredus^  also  occurs  in  Europe. 

ARANEIDA. 
Family  THERAPHOSID^.. 

EURYPBLMA  HENTZI  (Girard). 

Male  and  female  from  Oracle,  in  July.  Young,  apparently  of  this 
species,  from  Santa  Rita  Mountains,  May. 

Family  SCYTODIDiE. 

PLECTREURYS  TRISTIS  Simon. 

One  from  Catalina  Springs,  April.     A  rather  rare  spider. 
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FamUy  PHOLCID^. 

PHYSOCYLUS  GIBBOSUS  (Taczanowski). 

An  immature  i^pecimen,  probably  of  this  species,  from  Cataiina 
Springs,  April. 

Family  DRASSIDJE. 

PROSTHESIMA  ATRA  (Hentz). 

One  male  from  Cataiina  Springs,  April. 

PROSTHBSIMA  ARIZONENSIS,  new  species. 

Length  of  female,  7  mm. 

Cephalothorax  yellowish  brown,  black  around  eyes;  mandibles 
rather  darker  than  cephalothorax;  legs  yellowish  brown,  rather  darker 
on  tips;  sternum  more  reddish  brown,  black  on  margin;  abdomen  dull 
black  above  and  below,  spinnerets  pale  yellowish.  Cephalothorax 
considerably  narrowed  in  front,  quite  flat,  dorsal  groove  distinct 
Posterior  eye-row  slightly  procurved;  posterior  median  eyes  oval, 
less  than  their  diameter  apart,  about  as  close  to  the  equal  posterior 
side  eyes;  anterior  eye-row  nearly  straight;  anterior  median  eyes  fully 
diameter  apart,  nearly  touching  the  equal  anterior  side  eyes,  about  a^ 
large  as  posterior  median  eyes;  quadrangle  of  median  eyes  much 
higher  than  broad,  and  as  broad  in  front  as  behind.  Legs  of  moderate 
length,  tibia  I  with  one  pair  of  spines  at  tip  beneath,  metatarsus  I 
with  three  pairs  below,  one  of  which  is  at  the  tip;  metatarsus  not 
scopulate;  many  spines  on  hind  legs.  Sternum  nearly  oval,  broadest 
behind  coxsb  II.  Abdomen  depressed,  truncate  at  base,  nearly  one 
and  three- fourths  as  long  as  broad,  broadest  behind  middle;  epigynum 
shows  a  narrow  transverse  cavity  open  behind  into  a  short,  widening 
cavity. 

One  female  from  Cataiina  Springs,  April. 

Typ€.—C2Lt.  No.  5424,  U.S.N.M. 

PROSTHESIMA   SCHWARZI,  new  species. 

Length  of  female,  12  mm. 

Cephalothoi'ax  yellowish  brown,  black  around  eyes;  mandibles 
yellow-brown;  sternum  more  red-brown;  legs  yellow-brown,  anterior 
metatarsi  and  tarsi  much  darker;  abdomen  pale  yellowish  gray  above 
and  beneath,  black  hairs  at  base,  spinnerets  more  yellow.  Cephalo- 
thorax rather  broad  in  front.  Posterior  eye-row  plainly  procurved, 
not  broader  than  anterior  eye-row,  eyes  widely  separate;  the  posterior 
median  eyes  oval,  more  than  their  diameter  apart,  more  than  twice 
their  diameter  from  the  smaller  posterior  side  eyes;  anterior  eye-row 
little  procurved,  anterior  taedian  eyes  larger  than  posterior  median 
eyes,  about  diameter  apart,  much  closer  to  the  nearly  equal  anterior 
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8ide  eyes,  quadrangle  of  median  eyes  about  one  and  one-half  as  high 
as  broad.  Anterior  legs  quite  stout,  hind  pairs  much  more  slender; 
metatarsi  and  tarsi  I  and  II  with  scopulas;  tibia  I  with  one  spine 
below  near  base,  one  near  middle,  and  a  pair  at  tip;  metatarsus  I  with 
one  pair  near  base.  Abdomen  rather  thick,  truncate  at  base,  more 
than  one  and  one-half  times  as  long  as  broad;  epigynum  shows  a  large, 
oblong  corneus  area,  in  the  hind  part  of  which  is  an  elliptical  cavity, 
nearly  filled  by  a  plate  from  in  front. 

One  female,  Catalina  Springs,  April. 

7V/>^.— Cat.  No.  5425,  U.S.N.M. 

FamUy  CLUBIONID^. 

CHBMMIS   UNICOLOR,  new  species. 

Length  of  female,  14  mm. 

Cephalothorax  reddish  brown,  rather  darker  in  front;  mandibles 
dark  red-brown;  sternum  yellow-brown,  dark  on  sides;  legs  yellowish 
brown  on  base,  darker  and  more  red-brown  beyond;  abdomen  pale 
brown  above  and  below,  darkest  near  tip.  Cephalothorax  rather  broad 
in  front,  moderately  elevated;  mandibles  large  and  stout.  Posterior 
eye-row  longer  than  anterior  eye-row,  slightly  procurved;  posterior 
median  eyes  round,  a  little  more  than  diameter  apart,  nearly  twice 
diameter  from  slightly  smaller  posterior  side  eyes;  anterior  eye-row 
nearly  straight,  anterior  median  eyes  hardly  as  large  as  posterior 
median  eyes,  scarcely  diameter  apart,  about  diameter  from  scarcely 
larger  anterior  side  eyes;  quadrangle  of  median  eyes  rather  higher 
than  broad,  broader  behind  than  in  front.  Three  teeth  on  hind  margin 
of  fang-groove.  Legs  rather  stout,  but  long,  IV  a  little  longer  than  I, 
and  more  slender.  Five  pairs  of  spines  under  tibia  I,  metatarsus  I 
with  3  pairs,  in  each  case  the  apical  pair  is  short.  All  tarsi,  metatarsi 
I  and  II,  and  apex  of  III  and  IV,  are  scopulate.  Two  spines  above 
on  tibia  III.  Lip  half  the  length  of  maxillae,  hollow  tiiincate  at  tip. 
In  front  of  spinnerets  is  a  curious  truncate  lip. 

One  female  from  Santa  Rita  Mountains,  June. 

Tj^pe.—CeA..  No.  5426,  U.S.N.M. 

Diflfers  from  the  one  species  of  the  genus  in  having  anterior  median 
eyes  not  larger  than  anterior  side  eyes,  but  otherwise  agrees  very  well 
in  structure. 

TRACHELAS  TRANQUILLA  (Hentz). 

Several  specimens  from  Catalina  Springs,  April,  May;  and  Santa 
Rita  Mountains,  May,  June. 

ANYPHANA,  species. 

Immature  specimens  from  Santa  Rita  Mountains,  June. 
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THARGALIA  LUCTUOSA,  new  species. 

Length  of  female,  7.8  mm.;  cephalothorax, 3.5  mm.;  tibia  +  patella 
I,  3.4  mm. 

Cephalothorax  pale  reddish  brown,  rather  darker  on  the  sides, 
clothed  in  the  middle  with  yellowish- white  hairs;  abdomen  blafk 
above,  with  white  marks — a  somewhat  triangular  mark  in  front,  con- 
nected behind  to  a  broad  band;  behind  this  are  two  white  spots,  and 
beyond  at  near  middle  of  length  are  two  transverse  white  patches; 
behind  these  are  two  small  white  dots,  and  near  tip  a  white  band, 
extreme  tip  black;  the  sides  show  two  broad  oblique  bars,  both  near 
base;  venter  brown;  sternum  pale  red-brown;  legs  pale  reddish  brown, 
yellowish  on  anterior  pairs  beyond  patellae,  femur  III  pale  at  base, 
brown  beyond  and  on  part  of  patella  and  tibia,  and  most  of  metatarsus; 
femur  IV  pale  at  base,  dark  brown  beyond,  patella  and  tibia  black, 
the  latter  with  prominent  basal  and  apical  white  bands,  metatarsus 
black.  Cephalothomx  rather  slender,  narrow  in  front;  ej'es  close 
together,  anterior  row  straight,  subequal,  and  at  equal  distances,  pos- 
terior row  procurved,  posterior  median  eyes  farther  from  each  other 
than  from  the  equal  posterior  side  eyes;  sternum  truncate  in  front, 
rounded  on  sides,  pointed  behind.*  Two  pairs  of  spines  under  tibia  I, 
two  pairs  under  metatarsus  I,  three  pairs  under  tibia  IV,  and  one 
above  near  tip.  Entire  dorsum  of  abdomen  rather  tough,  but  no  dis- 
tinct shield.  The  epigynum  shows  two  approximated  elliptical  cav- 
ities; in  the  anterior  part  of  each  is  a  deeper  cavity. 

One  female  from  Santa  Rita  Mountains,  May. 

Ti/ju>.—Cvit  No.  5427,  U.S.N.M. 

Family  THERIDIID^.. 

LATHRODECTUS  MACTANS  (Fabricius). 
One  female  from  Omcle,  July. 

LITHYPHANTES,  species. 

One  female  from  Oracle,  July,  near  to  Z.  fulvm^  but  apparently 
distinct:  at  least  a  color  variety. 

DIPCENA  PARVULA,  new  species. 

Length  of  female,  2.2  mm. 

Cephalothoi-ax,  legs,  mandibles,  and  sternum  dark  yellowish  brown, 
black  in  eye  region;  abdomen  black.  Cephalothorax  high,  projecting 
in  front,  clypeus  concave.  Posterior  eye  row  nearly  straight;  poste- 
rior median  ej-es  less  than  diameter  apart,  more  than  diameter  from 
slightly  smaller  posterior  side  eyes;  anterior  eye  row  (seen  from  above) 
recurved;  the  anterior  side  eyes  touching  posterior  side  eyes,  and  of 
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equal  size;  the  anterior  median  eyes  larger  than  other  eyes,  and 
placed  on  the  front  of  the  head  at  highest  point,  about  their  diameter 
apart,  and  much  closer  to  the  smaller  anterior  side  eyes;  quadrangle 
of  median  eyes  much  broader  in  front  than  behind,  and  a  little  higher 
than  broad  behind.  Palpi  heavy.  Legs  rather  short  and  stout. 
Abdomen  large,  from  above  as  broad  in  front  as  behind,  and  equally 
rounded  each  end,  about  once  and  one-fourth  as  long  as  broad,  quite 
high,  and  projecting  behind  over  the  spinnerets.  The  region  of 
epigynum  is  rather  prominent,  and  from  behind  shows  a  simple 
opening. 

One  specimen  from  Catalina  Springs,  April. 

Ti/pe.—CH,t  No.  5428,  U.S.N.M. 

Family  EPEIRID^E. 

EPEIRA  GEMMA  McCook. 

Santa  Rita  Mountains,  May*  (young);  Fort  Grant,  July  [Hubbard]. 

EPEIRA  PROMPTA  Hentz. 

Catalina  Springs,  May,  April;  Oracle,  July.     They  are  of  the  form 
desc-iribed  by  McCook  as  J?,  cmichlea. 

EPEIRA  JLABYRINTHEA  Hentz. 

Catalina  Springs,  May. 

EPEIRA  ARIZONENSIS  Banks. 

A  male  and  young  specimens  from  Madeira  Canyon,  Santa  Rita 
Mountains,  June. 

LARINIA  DIRECTA  (Hentz). 

Catalina  Springs,  April. 

TETRAGNATHA  GRALLATOR  Hentz. 

A  young  male  from  Santa  Rita  Mountains. 
Family  SPARASSIDiE. 

SPARASSUS  MINAX  Cambridge. 

A  male  from  Santa  Rita  Mountains,  May,  appears  to  belong  to  this 
Mexican  species,  previously  unknown  in  our  country. 

OLIOS  FASCICULATUS  Simon. 

Sadcda  nmoni  Cambridge. 
Olios  giganteus  Keyserling. 

Several  specimens   from  Catalina  Springs,  May  (young);  Madera 
Canyon,  Santa  Rita  Mountains,  June;  and  Oracle,  July.     1  suspect 
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that  this  is  the  same  as  the  Ocypete  testacea  of  Koch,^  in  which  case 
Koch's  name  will  have  prionty. 

SELENOPS,  species. 

A  young  specimen  from  Madera  Canyon,  Santa  Rita  Mountains, 
possibly  belonging  to  S.  nigrmnacuLatm  Keyserling. 

Family  THOMISID^. 

MISUMENA  PALLIDA  Cambridge. 

A  few  females  from  Santa  Rita  Mountains,  June,  and  Oracle,  July, 
probably  belong  to  this  species. 

MISUMENA  PIDELIS  Banks. 

A  female  from  Catalina  Springs,  April,  appears  to  belong  here. 

CORIARACHNE  VERSICOLOR  Keyseriing. 

Females  from  Catalina  Springs,  May,  and  Madera  Can^'on,  Santa 
Rita  Mountains,  June. 

PHILODROMUS  MARGINELLUS,  new  species. 

Length  of  female,  15  mm. 

Cephalothorax  pale  dirty  whitish,  a  purer  white  V-mark  and  a 
median  anterior  line,  sides  evenly  and  quite  broadly  margined  with 
brown.  Abdomen  dirtj^  white  above,  brown  on  the  anterior  sidfts, 
and  on  the  posterior  sides  darker  brown,  sharply  marked  oflf  from  the 
pale  above;  on  posterior  median  portion  of  dorsum  is  a  double  series 
of  dark  marks,  converging  toward  tip.  Legs  pale,  darker  at  tips  of 
femora  and  on  bases  of  anterior  tibiae,  elsewhere  with  a  few  scattered 
brown  dots.  Sternum  and  venter  white,  the  latter  margined  each 
side  with  brown.  Cephalothoi-ax  about  as  broad  as  long,  a  little 
shorter  than  femur  I;  posterior  median  eyes  slightly  larger  and  farther 
apart  than  anterior  median  eyes.  Abdomen  large,  pointed  beihind; 
the  epigynum  shows  a  subtriangular  cavity,  traversed  by  a  median 
septum,  broader  behind  than  in  front. 

A  female,  Santa  Rita  Mountains,  June. 

Type.—C^t.  No.  6429,  U.S.N.M. 

PHILODROMUS  AUREOLUS  Walckenaer. 

One  specimen  from  Oiucle,  Jul3^ 

PHILODROMUS,  species. 

One  female  from  Catalina  Springs,  May,  of  uncertain  position, 
quite  large,  pale,  and  dorsum  marked  with  brown. 

»Die  Arach.,  IV,  1838,  p.  81,  fig.  303. 
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TMARUS  CAUDATUS  (Hentz). 

Young  specimens  from  Santa  Rita  Mountains  and  Catalina  Springs. 
Family  LYCOSIDiE. 

LYCOSA  SCALARIS  (Thorell). 
One  male  from  Santa  Rita  Mountains,  May. 

LYCOSA  SCUTULATA  Hentz. 

A  young  specimen  from  Santa  Rita  Mountains. 
Family  OXYOPID^. 

PEUCETIA  VIRIDANS  (Hentz). 

Several  specimens  from  Catalina  Springs,  May;  Madera  Canyon, 
Santa  Rita  Mountains,  June. 

OXYOPEIDON  MOLESTUM  Cambridge. 

Several  immature  specimens  from  Catalina  Springs,  Santa  Rita 
Mountains,  and  Oracle  appear  to  agree  with  this  species. 

Family  ATTID^. 

PHIDIPPUS  MEXICANUS  Peckham. 

A  few  specimens  from  Santa  Rita  Mountains,  June  (young);  and 
Oracle,  July. 

PHIDIPPUS,  species. 

An  immature  specimen  from  the  Santa  Rita  Mountains,  in  June. 
The  abdomen  is  dark,  with  a  yellowish  band  at  base,  near  middle  a 
transverse  row  of  four  white  dots,  toward  tip  an  oblong  white  mark 
each  side,  and  a  white  dot  each  side  just  above  the  spinnerets. 

DENDRYPH ANTES  RETARIUS  (Hentz). 

Specimens  from  Madera  Canyon,  Santa  Rita  Mountains,  all  in  June. 

DENDRYPHANTES  NUBILUS  (Hentz). 

A  female  from  Santa  Rita  Mountains,  June. 

DENDRYPHANTES,  species. 

An  immature  male  of  an  apparently  undescribed  species  from  Santa 
Rita  Mountains,  May. 

HABROCESTUM,  species. 

A  female  from  Oracle,  July.  Cephalothorox  dark;  anterior  legs 
dark,  posterior  pairs  paler,  not  plainly  marked;  venter  pale;  abdomen 
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above  dark,  with  white  marks  on  the  posterior  sides  in  the  usual  man- 
ner.    Can  not  be  named  without  male. 

HABROCESTUM,  species. 

One  female  from  Santa  Rita  Mountains,  June.     Smaller  tlian  the 

preceding;  cephalothorax  brown;  legs  pale,  with  small  brown  blotches; 

venter  pale;  dorsum  pale,  with  a  large  black  mark  containing  a  central 

pale  spot.     Almost  certainly  new,  but  better  not  described  from  this 

sex 

ASTIA  MOROSA  Peckham. 

A  female  from  Santa  Rita  Mountains,  May. 

MARPTUSA  CALIPORNICA  Peckham. 

One  from  Catalina  Springs,  April. 

CYRBA  T^NIOLA  (Hento). 

Two  specimens  from  Catalina  Springs,  May,  and  Santa  Rita  Moun- 
tains, June.  • 

SYNAGELES  SCORPION  A  (Hentz). 
One  specimen  from  Catalina  Springs. 

PHALANGIDA. 

LIOBUNUM  TOWNSENDI  Weed. 

One  specimen  from  Madera  Canyon,  Santa  Rita  Mountains,  May. 

TRACHYRHINUS  FAVOSUS  (Wood). 
One  specimen  from  Madera  Canyon,  Santa  Rita  Mountains.  May. 

SCORPIONIDA. 

VEJOVIS  SPINIGERUS  Wood. 

Three  specimens  from  Madera  Canyon,  Santa  Rita  Mountains,  June. 

CENTRURUS  CAROLINIANUS  (Beauvois). 

Two  specimens  from  Oracle,  July,  seem  to  belong  to  this  species, 
but  are  very  pale  in  color. 

PSEUDOSCORPIONIDA. 

IDEOBISUM  THREVENETI  (Simon). 

One  specimen  from  Madera  Canyon,  Santa  Rita  Mountains,  May. 

CHELIPER  HUBbXrDI,  new  species. 

Length,  3  mm. 

Dark  red-brown,  palpi  brighter  red-brown,  legs  rather  yellow- 
brown.     Cephalothorax  of  usual  shape,  surface  finely  granulate,  and 
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with  many  large,  sharp,  rough  tubercles;  a  distinct  eye-spot  each  side. 
Palpi  long,  slender;  femur  much  longer  than  the  cephalothorax  plus 
mandibles,  gradually  thickened  to  tip,  but  nearly  straight  on  each  side; 
tibia  plainly  shorter  than  femur,  but  rather  longer  than  the  cephalo- 
thorax, at  tip  rather  larger  than  tip  of  femur,  inner  margin  straight, 
outer  slightly  convex;  claw  about  as  long  as  femur;  hand  nearly  twice 
as  wide  as  tibia,  broadly  rounded  at  base,  tapering  each  side  to  fingers, 
which  are  about  equal  in  length  to  the  hand,  and  but  slightly  curved. 
Hairs  on  palpi  are  simple,  but  some  on  basal  joints  are  thick  and  nearly 
clavate.  Abdominal  scutae  each  with  a  roughened  ridge,  most  promi- 
nent in  the  males. 

Several  specimens  from  Catalina  Springs,  Madera  Canyon,  and 
Oracle;  in  decaying  Cereus  and  Ddsylirion. 

Tyj>e.—C9X.  No.  5430,  U.S.N.M. 

CHELANOPS  ARIZONENSIS,  new  species. 

Length,  3  nmi. 

Cephalothorax  very  dark  brown,  abdominal  scutse  brown,  palpi  clear 
red-brown,  legs  paler.  Cephalothorax  nearly  smooth,  with  distinct 
furrows,  and  two  faint  eye-spots.  Palpi  large;  trochanters  globose 
behind;  femur  shorter  than  width  of  cephalothorax  in  middle,  about 
two  and  one-half  times  as  long  as  broad  at  base,  slightly  concave  on 
inner  margin  near  tip;  tibia  fully  as  long  as  femur,  evenly  convex  on 
outer  edge,  strongly  convex  on  middle  of  inner  margin,  in  middle 
broader  than  femur;  hand  subtruncate  at  base,  rounded  each  side  and 
tapering  slightly  to  the  fingers,  about  one-fourth  longer  than  broad; 
fingers  as  long  as  hand,  stout,  and  slightly  curved.  Femur  and  tibia 
with  short  stout  hairs,  those  on  inner  margin  nearly  clavate. 

A  few  specimens  from  Catalina  Springs,  Santa  Rita  Mountains,  and 
Oracle;  in  decaying  Cfer^i^^and  Ddsylirion.  In  company  with  Chelifer 
hMardi. 

Type.— CB,t  No.  6431,  U.S.N.M. 

SOLPUGIDA. 

EREMOBATES  CINEREA  (Putnam). 

Two  males:  Oracle,  July;  Madera  Canyon,  Santa  Rita  Mountains, 
June.     Both  attracted  to  lights. 

AMMOTRECHA  PENINSULANA  (Banks). 

Several  specimens  from  Madera  Canyon,  Santa  Rita  Mountains, 
April.     Not  previously  known  north  of  Mexico. 
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•   ACARINA. 

ARGAS  SANCHBZI  Duges. 

Catalina  SpringH,  April;  also  Deming,  New  Mexico,  Jul}'.     KnoMm 
08  the  *' adobe  tick." 

IXODES,  species. 

Catalina  Springs,  April.     On  house  bat;  not  a^ult,  and  therefore 
can  not  be  identified  with  certainty. 

EXPLANATION  OF  PLATE  XXU. 

Fig.  1.   Thargalia  Iwiuom^  spider  and  vulva. 

2.  Chelanops  arizori^ims,  palpus. 

3.  Frodhemma  arizonen&isy  vulva. 

4.  IHpcnm  parvulay  spider  and  vulva. 

5.  Epeira  arizonensisj  male  palpus. 

6.  PledrexArys  trisiiSy  eyes. 

7.  Prosthesima  schwarziy  vulva. 

8.  Sparassus  minaXy  male  palpus. 

9.  Chelifer  hubbardiy  palpus. 

10.  Philodrmnus  mai  nnelluSy  spider  and  vulva. 

11.  Chemmvi  unicoUn    vulva. 
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Some  Arizona  Spiders. 

For  explanation  of  plate  see  page  590. 
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A  NEW  DINOSAUR,   STEGOSAURUS  MARSHI,  FROM  THE 
LOWER  CRETACEOUS  OF  SOUTH  DAKOTA. 


By  Frederic  A.  Lucas, 

Curator f  Divmon  of  Comparative  Anatomy ,  in  charge  of  Section  of  Vertebrate  FossiU. 


The  name  Stegosaurus  m^arshi  is  proposed  for  a  new  species  of 
Stegosaur  represented  by  a  number  of  plates,  spines,  and  portions 
of  the  nuchal  and  gular  armature,  as  well  as  by  some  vertebrae  and 
bones  of  the  limbs,  obtained  by  Mr.  N.  H.  Darton  in  South  Dakota 
from  beds  considered  by  him  to  be  of  Lower  Cretaceous  age. 

This  material,  which  is  in  the  U.  S.  National  Museum  and  is  the  type 
of  the  species,  is  numbered  4752  in  the  catalogue  of  fossil  vertebrates. 
It  was  found  associated  with  remains  of  another  dinosaur  of  moderate 
size,  probably  related  to  Camptosaurus.  The  species  is  characterized 
by  the  general  massive  appearance  of  the  plates  and  spines,  the  com- 
paratively large  extent  of  their  basal  surfaces,  their  abrupt  taper 
and  sharp  edges.  In  these  respects  they  are  quite  different  from  the 
corresponding  portions  of  any  other  Stegosaur  yet  discovered,  and 
coming  as  they  do  from  the  highest  horizon  in  which  remains  of 
Stegosaurs  have  been  found  they  may  be  considered  as  representing 
the  latest  developments  in  the  dermal  armature  of  this  remarkable 
group  of  dinosaurs. 

A  dermal  spine,  found  by  Mr.  J.  B.  Hatcher,  in  conjunction  with 
remains  of  Trioeratops,  and  regarded  at  the  time  as  belonging  to 
that  genus,  may  very  likely  have  come  from  the  species  under 
consideration. 

A  spine,  shown  on  Plate  XXIII,  presumably  from  near  the  posterior 
end  of  the  caudal  series,  has  a  long  and  comparatively  wide  basal 
portion  and  then  tapers  rapidly  to  a  spike-like  form. 

A  plate,  shown  on  Plate  XXIV,  apparently  from  the  caudal  series, 
somewhat  in  advance  of  the  spine  just  described,  is  triangular  in 
section,  slightly  rounded  on  one  surface,  while  on  the  other  it  tapers 
abruptly  from  the  base  with  a  concave  curve. 
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Another  plate,  probably  from  the  dorsal  series.  Is  much  more  com- 
pre.ssed  than  either  of  the  two  already  noted,  and  seen  in  profile  has 
the  form  of  a  rather  narrow,  high  triangle. 

None  of  the  large,  thin,  flattened  plates,  so  characteristic  of  Stego- 
saurM  hitherto  described,  are  present,  and  while  the  material  available 
U  too  .scanty  to  warrant  any  positive  assertion  regarding  them^  yet  it 
seems  probable  that  in  the  species  under  consideration  all  the  plates 
were  .small  and  heavy. 

The  nuchal  armor  consists  of  small,  thick,  irregularly  quadrilateral 
plates,  slightly  keeled,  and  these,  save  for  their  smoothness,  are  sug- 
gestive of  the  nuchal  and  dorsal  plates  of  crocodiles. 

The  throat  was  protected  by  rounded  ossicles  ^-arying  from  3  to  25 
mm.  in  diameter,  and  many  of  these  are  present  on  the  slab  containing 
the  nuchal  plates.  It  is  entirely  probable  that  this  species  represents 
a  distinct  genus  of  Stegosaurs:  but  in  the  absence  of  material  on  which 
to  base  a  generic  diagnosis  it  seems  best  not  to  bestow  upon  it  a  new 
generic  name. 

This  specimen  was  recognized  by  the  late  Prof.  O.  C.  Marsh  as  repre- 
senting a  new  form  and,  as  it  was  almost  the  last  specimen  to  be  studied 
by  him,  it  seems  particularly  appropriate  to  name  the  species  in  honor 
of  one  who  did  so  much  to  make  the  Stegosaurs  known. 

The  following  are  the  measurements  of  the  spine  and  plates  described: 
Caudal  spine,  shown  on  Plate  XXIII,  370  mm.  high  and  252  in  antero- 
posterior diameter;  caudal  plate,  shown  on  Plate  XXIV,  304  mm.  high 
and  155  in  antero-posterior  diameter;  width  of  articular  face  148  mm.; 
dorsal  plate  380  nmi.  in  greatest  height,  and  198  in  antero-posterior 
diameter. 
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Caudal  Spine  of  Stegosaurus  marsh i. 
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Caudal  Plate  of  Steqosaurus  marshi. 
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NEW   DIPTERA   IN  THE  U.  S.  NATIONAL  MUSEUM. 


By  D.  W.  COQUILLETT, 

Custodian  J  Section  of  Diptera. 


In  the  course  of  identifying  the  New  Jersey  diptera  for  Dr.  J.  B. 
Smith's  excellent  list  of  the  insects  of  that  State,  Mr.  C.  W.  Johnson, 
curator  of  the  Wagner  Free  Institute,  of  Philadelphia,  encountered 
quite  a  series  of  specimens  belonging  to  obscure  groups  which  he  was 
unable  to  identify  within  the  limited  time  allowed  him  for  this  pur- 
pose, and  consequently  submitted  them  to  the  writer  for  study.  Mr. 
Johnson  permitted  the  retention  for  the  U.  S.  National  Museum  collec- 
tion of  specimens  pertaining  to  species  not  already  represented  therein, 
the  only  conditions  being  that  the  data  from  the  labels  be  sent  him, 
together  with  the  names  of  the  known  forms  and  manuscript  names  of 
such  as  were  believed  to  be  new  to  science.  As  these  manuscript 
names  have  now  been  published  it  is  deemed  advisable  to  publish 
descriptions  of  these  species  and  thus  render  permanent  the  names 
which  would  otherwise  have  no  value.  Accord  'ngly,  these  descriptions 
are  offered  herewith,  together  with  a  number  of  those  of  other  forms 
encountered  when  identifying  specimens  for  correspondents,  or  while 
studying  and  comparing  the  Museum  collection.  These  make  a  total 
of  2  genei^a  and  71  species. 

Family  MYCP:T0PHILID^. 

BOLITOPHILA    MONTANA,  new  species. 

Dark  brown,  the  base  of  the  third  antennal  joint,  peduncle  of  the 
halteres,  coxae,  femora  and  tibite  light  yellow,  sides  of  mesonotum 
largely  brownish  yellow,  mesonotum  polished;  wings  hyaline,  stigma 
elongate  oval,  gi'ay ;  auxi liar}' vein  reaches  only  slighth"  beyond  middle, 
between  humeral  cross  vein  and  ba,se  of  third  vein,  anterior  branch 
of  third  vein  tenninates  in  the  costa,  fourth  vein  at  its  base  coalcvscing 
for  a  short  distance  with  the  upper  branch  of  the  fifth  near  its  base; 
length,  4.5  mm.     A  female  specimen,  collected  by  Mrs.  A.  T.  Slosson. 

Hafntat. — Mount  Washington,  New  Hampshire. 

7V/?d.— Cat.  No.  5488,  U.S.N.M. 
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MACROCERA    NEBULOSA,  new  species. 

Yellow,  the  antrniuv  except  the  base,  three  large  spots  on  the  pleura, 
knohs  of  halteres,  bases  of  abdominal  segments  two  to  five  and  whole 
of  aWonien  beyond  the  fifth  segment  in  the  male,  the  base  of  each 
segment  except  the  first  in  the  female,  also  the  tarsi,  dark  brown;  body 
polished;  wings  bare,  hyaline,  marked  with  four  irregular  brown 
faseiie;  the  first  l)egins  at  apex  of  auxiliary  vein  and  extends  to  the 
anal  angle:  the  second  extends  from  apex  of  first  vein  to  apex  of  the 
sixth,  and  is  almost,  or  quite,  interrupted  in  the  fourth  posterior  cell; 
the  third  extends  from  anterior  l)ranch  of  third  vein  to  apex  of  ante- 
rior branch  of  the  fifth,  while  the  last  one  borders  apex  of  wing  and 
is  connected  with  the  preceding  one  along  the  third  vein  and  both 
branches  of  the  fourth;  length,  4  to  5  mm.     Two  males  and  one  female. 

llahltat. — Mount  Washington  and  Franconia,  New  Hampshire  (Mrs. 
A.  T.  Slosson),  and  Clementon,  New  Jersey  (Mr.  C.  W.  Johnson). 

Tf/pe.—C^t  No.  5439,  U.S.N.M. 

CEROPLATUS  CLAUSUS.  new  species. 

Yellow,  upper  part  of  head  brownish  yellow,  a  black  ocellar  dot, 
the  antennte,  four  indistinct  vittfie  on  mesonotum,  one  or  two  spots  on 
pleura,  a  fascia  at  base  of  each  segment  of  abdomen  and  knobs  of 
halteres,  brown;  antennas  greatly  compressed,  the  joints  except  last 
one  wider  than  long;  wings  hyaline,  a  grayish  brown  spot  fills  the 
submarginal  cell  and  encroaches  on  the  adjoining  cells;  auxiliary  vein 
extends  considerably  beyond  base  of  third  vein;  auxiliary  cross  vein 
close  to  the  humeral,  upper  branch  of  third  vein  ends  in  the  first  at 
about  its  length  before  apex  of  the  latter,  costa  scarcely  extending 
beyond  apex  of  third  vein,  fifth  vein  forks  considei^ably  beyond  base 
of  the  third;  length,  7  to  8  mm.     A  specimen  of  each  sex. 

ILihttdf. — Franconia,  New  Hampshire  (Mrs.  A.  T.  Slosson),  and  New 
Brunswick,  New  Jersev  (Dr.  J.  B.  Smith). 

%>r.— Cat.  No.  5440,  U.S.N.M. 

PLATYURA  INOPS,  new  species. 

Yellow,  an  ocellar  dot  and  apices  of  abdominal  segments  black,  most 
extended  on  the  posterior  segments,  tarsi  yellowish  brown;  antennse 
subcylindrical,  the  third  joint  noticeably  longer  than  broad  (apical 
portion  of  antennte  wanting  in  all  the  specimens);  wings  hyaline,  a 
grayish  brown  spot  before  apex  of  third  vein;  auxiliary  vein  extend- 
ing a  short  distance  beyond  base  of  the  third,  auxiliarj'^  cross  vein  at 
about  one-sixth  of  distance  from  the  humeral  to  apex  of  auxiliary  vein, 
upper  branch  of  third  vein  ending  in  the  costa  at  about  one-thiixl  of 
distance  from  apex  of  first  vein  to  apex  of  the  third,  costa  extending 
nearly  midway  between  apices  of  third  vein  and  upper  branch  of  the 
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fourth,  fifth  vein  forking  beyond  base  of  the  third;  length,  4.5  nira. 
Three  male  specimens,  collected  b\'  Mr.  C,  W.  Johnson. 

Habitat. — Delaware  Water  Gap,  New  Jersey. 

ryi>^.— Cat.  No.  5441,  U.S.N.M. 

TETRAGONEURA  BICOLOR,  new  species. 

Head  black,  first  two  joints  of  antennae  and  the  mouth  paiis  yellow, 
remainder  of  antennae  dark  brown;  thorax  and  scutellum  ])lack,  some- 
what polished,  the  hairs  reddish  brown  and  black;  abdomen  yellow,  its 
hairs  also  yellow;  halteres,  coxae,  femora,  and  tibiae  yellow,  apices  of 
tarsi  brownish  yellow;  wings  hyaline,  auxiliary  vein  ending  in  the 
first  about  midway  between  the  humeml  cross  vein  and  base  of  third 
vein,  fifth  vein  forking  close  to  its  base;  length,  3.5  mm.  A  female 
specimen,  collected  by  Mrs.  A.  T.  Slosson. 

HabitcU, — Franconia,  New  Hampshire. 

Typ€.—C2A.  No.  5442,  U.S.N.M. 

TETRAGONEURA  PIMPLA,  new  species. 

Head  black,  base  of  antennae  and  the  mouth  parts  yellow;  body 
brown,  two  indistinct  vittae  and  lateral  margins  of  mesonotum,  a  spot 
above  front  coxae,  posterior  margins  of  second  and  following  abdomi- 
nal segments,  and  the  genitalia,  yellow;  hairs  and  bristles  of  thorax 
black,  those  of  abdomen  chiefly  yellowish  brown;  coxae  and  femora 
yellow,  tibiae  and  tarsi  brownish  yellow,  halteres  yellow;  wings  gray- 
ish hyaline,  the  auxiliary  vein  ends  in  the  first  nearly  midway  between 
the  humeral  cross  vein  and  base  of  third  vein,  fifth  vein  forks  near  its 
middle,  at  a  point  almost  opposite  the  union  of  the  small  cross  vein 
with  the  fourth  vein;  length,  4.5  mm.  A  female  specimen,  collected 
June  16,  1895,  by  Mr.  C.  W.  Johnson. 

Hahitdt, — Montgomery  County,  Pennsylvania. 

Ty^.— Cat.  No.  5443,  U.S.N.M. 

SCIOPHILA  SUBCi^RULEA,  new  species. 

Black,  polished  and  strongly  tinged  with  blue,  the  mouth  parts 
brownish  yellow,  antennae  dark  brown,  a  yellow  spot  on  each  protho- 
racic  spiracle;  coxae,  femora,  and  tibiae,  yellow,  the  tarsi  brownish 
yellow,  halteres  yellowish  brown,  the  apices  and  peduncles  yellow; 
hairs  of  mesonotum  short,  depressed,  yellow,  those  of  the  sides,  head, 
and  abdomen  rather  long  and  black;  wings  densely  hairy,  grayish 
hyaline,  a  brownish  spot  at  the  small  cross  vein  and  a  second  beneath 
apex  of  firet  vein;  fifth  vein  forking  before  base  of  third,  marginal 
cell  about  as  broad  as  long;  front  tibiae  noticeably  shorter  than  the 
first  joint  of  their  tarsi,  middle  femora  each  bearing  a  robust,  out- 
wardly directed  spine  on  the  under  side  a  short  distance  before  the 
apex. 
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Female. — Diffei-s  from  the  male  as  follows:  Apical  portion  of  anten- 
nae beyond  the  seventh  joint  light  3"eIIow;  abdomen,  except  the  first 
segment  and  dorsum  of  the  second,  reddish  yellow;  coxa?,  fiont  tibi» 
and  their  tarsi,  also  the  hind  femora  except  their  ends  black  or  bi-own; 
middle  of  middle  femora  lirownish;  the  long  hairs  of  head  and  body 
yellow;  middle  femora  destitute  of  spines. 

Length,  9  to  13  mm.     Two  males  and  two  females. 

Ifahlfat, — Franconia,  New  Hampshire  (Mrs.  A.  T.  Slosson);  North 
Mountain,  Pennsylvania  (Mr.  C.  W.  Johnson);  and  Ottawa,  Canada 
(Mr.  W.  H.  Harrington). 

Ty2x\  —Cat.  No.  5444,  U.  S.  N.  M. 

SCIOPHILA  PLAVOHIRTA,  new  species. 

Head  black,  the  fai^e  and  mouth  parts  3^ellow,  first  two  joints  of 
antenna;  3"ellow,  the  remainder  black,  compressed,  the  third  joint  only 
slightly  longer  than  broad;  thorax  and  scutellum  yellow,  polished,  the 
bristles  and  numerous,  rather  long  hairs  also  yellow;  abdomen  polished, 
yellow,  the  bases  of  segments  two  to  five,  the  whole  of  the  sixth,  and 
apex  of  abdomen,  black;  legs  yellow,  the  tarsi  brownish;  halteres  yeV 
low;  wings  hyaline,  marginal  cell  about  twice  as  long  as  broad,  fifth 
vein  forking  far  before  base  of  third;  front  tibiae  slightly  longer  than 
their  tarsi;  length,  5  mm.  A  male  specimen,  collected  by  Mi*s.  A.  T. 
Slosson. 

JIahitat, — Franconia,  New  Hampshire. 

Ti/j>e.— Cat  No.  5445,  U.S.N.M. 

POLYLEPTA  TIBIALIS,  new  species. 

Head  black,  the  face  yellow  and  rather  densely  covered  with  bristly 
hairs;  antennae  brown,  the  bases  yellow,  the  third  joint  about  twice  as 
long  as  wide;  mouth  parts  yellow,  the  penultimate  and  antepenulti- 
mate joints  of  palpi  with  a  leaf-like  prolongation  at  the  upper  side  of 
their  outer  ends;  thorax  polished,  yellow,  two  approximated  vittae  on 
the  mesonotum  and  a  transverse  row  of  three  spots  on  the  metanotum 
dark  brown,  the  hairs  and  bristles  black;  scutellum  brownish  yellow; 
abdomen  ^^ellow,  the  broad  apices  of  the  segments,  sometimes  cross- 
ing the  segment  in  the  middle  of  the  dorsum,  dark  brown;  halteres 
and  legs  3'ellow,  the  tarsi  yellowish  brown;  front  tibiae  each  with  a  deep 
groove  before  apex  of  anterior  side,  extending  about  one-third  length 
of  tibia;  wings  gmyish  hyaline,  costal  cell  tinged  with  yellow,  auxil- 
iary vein  obliterated  at  its  apex,  the  cross  vein  slightly  before  base  of 
third  vein,  fifth  vein  forking  opposite  the  marginal  cell;  length,  5  mm* 
Three  female  specimens,  collected  l)v  H.  K.  Morrison. 

Ilahlfat, — White  Mountains,  New  Hampshire. 

r^7;.^— Cat.  No.  5446,  U.S.N.M. 

I  have  also  examined  specimens  collected  b}^  Mr.  C.  W.  Johnson  at 
Westville  and  Delaware  Water  (xai),  New^  Jersey. 
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DOCOSIA  LONGICORNIS,  new  species. 

Yellow,  the  front,  vertex,  antennse  except  the  two  basal  joints,  three 
vittie  on  mesonotum,  dorsum  of  first  abdominal  segment  except  a  spot 
on  each  side,  a  fascia  at  base  of  remaining  segments  and  the  genitalia, 
black;  tarsi  becoming  brown  toward  their  apices;  antennae  more  than 
twice  as  long  as  the  head  and  thorax,  the  third  joint  over  twice  as  long 
as  wide;  body  polished,  its  hairs  and  those  of  the  coxsb  and  femora  yel- 
low; wings  hyaline,  the  auxiliaiT  vein  ends  in  the  first  slightly  beyond 
middle  of  first  basal  cell,  small  cross  vein  less  than  twice  as  long  as 
first  section  of  third  vein,  fifth  vein  forking  before  the  small  cross 
vein;  length,  5  mm.     A  male  specimen,  collected  by  H.  K.  Morrison. 

Ilahitat, — White  Mountains,  New  Hampshire. 

Ty2ye.—C2ii.  No.  5447,  U.S.N.M. 

DOCOSIA  OBSCURA,  new  species. 

Black,  the  halteres  and  legs  yellow,  bases  of  coxae,  femora  on  base 
of  under  side,  and  the  tarsi,  brown;  third  joint  of  antennae  only  slightly 
longer  than  broad;  body  polished,  the  hairs  yellow;  bristles  of  hind 
tibiae  shorter  than  greatest  diameter  of  the  tibiae;  wings  hyaline,  veins 
brownish,  auxiliary  vein  ends  in  the  first,  small  cross  vein  at  least  four 
times  as  long  as  first  section  of  third  vein,  fourth  and  fifth  veins  fork 
about  opposite  first  section  of  the  third,  sixth  vein  almost  reaching 
forking  of  the  fifth;  length,  3  to  3.5  mm.  Three  male  specimens, 
collected  by  H.  K.  Morrison. 

Habitat, — White  Mountains,  New  Hampshire. 

Tyi?^.— Cat.  No.  5448,  U.S.N.M. 

DOCOSIA  VITTATA,  new  species. 

Head  black,  the  face,  mouth  parts,  and  broad  base  of  antennae  yellow, 
third  joint  of  antennae  only  slightly  longer  than  broad;  body  polished, 
brown,  a  median  vitta  on  the  mesonotum,  expanded  at  the  front  end  and 
crossing  the  pleura,  also  middle  of  breast  yellow,  middle  of  metanotum 
reddish  j^ellow;  hairs  of  thorax  black;  halteres  and  legs  yellow,  chang- 
ing into  brown  at  apices  of  the  tarsi;  bristles  of  hind  tibiae  longer  than 
greatest  diameter  of  the  tibiae;  wings  grayish  hyaline,  the  auxiliary 
vein  ends  in  the  first,  small  cross  vein  about  twice  as  long  as  first  sec- 
tion of  third  vein,  fifth  vein  forking  far  before  the  forking  of  the 
fourth,  sixth  vein  reaching  over  one-fourth  of  its  length  beyond  fork- 
ing of  the  fifth;  length,  4  mm.  A  male  specimen,  collected  by  Mrs. 
A.  T.  Slosson. 

HaJyitat, — Franconia,  New  Hampshire. 

ry/>t>.— Cat.  No.  5449,  U.S.N.M. 

LEPTOMORPHUS  PARVULUS,  new  species. 

Yellow,  a  brownish  ocellar  spot,  hind  margins  of  second  to  fifth 
abdominal  segments  and  whole  of  the  sixth  and  seventh  blac^k,  a  black 
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dot  on  each  trochanter,  tai'si  toward  the  apices  brown  (antenn»  beyond 
the  third  joint  wanting  in  the  single  specimen  under  observation); 
body  polished;  hairs  of  thorax  yellow;  wings  hyaline,  the  broad  apices 
gray,  sixth  vein  extending  beyond  middle  of  lower  fork  of  the  fifth; 
length,  3.5  mm.  A  male  specimen,  collected  July  12,  by  Mr.  C.  W. 
Johnson. 

Hahitnt. — Delaware  Water  Gap,  New  Jersey. 

r^^^.— Cat.  No.  5450,  U.S.N.M. 

LBPTOMORPHUS  HYALINUS,  new  species. 

Yellow,  an  ocellar  dot  and  the  mesonotum,  except  the  lateral  mar- 
gin, interrupted  above  insertion  of  wings,  black;  antennse,  except  the 
two  basal  joints,  brown;  abdomen  with  indications  of  an  irregular 
brown  fascia  at  apex  of  each  segment;  body  polished;  wings  hyaline, 
densely  short  haired;  length,  9  mm.  Two  female  specimens,  collected 
bj'  H.  K.  Morrison. 

Ilahitat, — White  Mountains,  New  Hampshire. 

T^jpe'.— Cat.  No.  5451,  U.S.N.M. 

ACNEMIA  FLAVBOLA,  new  species. 

Yellow,  the  antennae  and  tarsi  becoming  brown  toward  -their  apices, 
segments  two  to  six  of  abdomen,  each  with  a  median  brown  fascia, 
shortest  on  the  second  and  third,  a  brown  dot  on  underside  of  each 
trochanter;  bristles  of  tibiae  much  shorter  than  greatest  diameter  of 
the  tibiae;  wings  hyaline;  length,  3  mm.  A  female  specimen,  collected 
July  11,  by  Mr.  C.  W.  Johnson. 

llahltaL — Delaware  Water  Gap,  New  Jersey. 

Tyj)e.—Oit.  No.  5452,  U.S.N.M. 

EXECHIA  ANALIS,  new  species. 

Head  black,  the  face,  mouth  parts,  and  base  of  antennae  yellow; 
thorax  black,  slightly  polished,  a  small,  triangular,  yellow  spot  below 
the  humeri;  abdomen  dark  brown,  the  third  and  fourth  segments* 
except  hind  margin  of  the  latter,  yellow;  legs  yellow,  the  broad  apices 
of  hind  femora  dark  brown,  tarsi  brownish  yellow,  bristles  of  hind 
tibiae  noticeably  longer  than  greatest  diameter  of  the  tibiae;  wings 
hyaline,  a  brown  fascia  fills  apex  of  marginal  cell  and  crosses  the  first 
posterior;  length,  2  mm.  A  male  specimen,  collected  July  8,  by  Mr. 
C.  W.  Johnson. 

Ilahitat. — Delaware  Water  Gap,  New  Jersey. 

Type.—G^t.  No.  5453,  U.S.N.M. 

DYNATOSOMA  THORACICA,  new  species. 

Head  black,  upper  part  of  face,  base  of  antennae,  and  the  mouth 
parts  3^ellow;  thorax  and  scutellum  black,  subopaque;  abdomen  dark 
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brown,  the  first  four  segments  partly  or  wholly  reddish  yellow;  hal- 
teres  and  leg's  yellow,  tarsi  brownish,  anterior  tibisB  each  bearing 
about  f  Jur  downwardly  directed  spines  at  apex  of  outer  side,  the 
anterior  spine  the  longest,  nearly  half  as  long  as  the  tibial  spur;  many 
of  the  lateral  bristles  of  middle  and  hind  tibiae  much  longer  than 
greatest  diameter  of  the  tibisB,  those  on  inner  side  of  the  middle  tibice 
shorter  than  greatest  diameter  of  the  latter;  wings  grayish  hyaline, 
tinged  with  yellowish  along  the  costa,  fifth  vein  forking  about  oppo- 
site the  small  cross  vein;  length,  4  to  5  mm.  Two  males  and  two 
females. 

Ilahltat. — Carlinville,    Illinois    (Mr.    Charles   Robertson);    Mount 
Washington  and  Fi-anconia,  New  Hampshire  (Mrs.  A.  T.  Slosson),  and 
White  Mountains,  New  Hampshire  (H.  K.  Morrison). 
•  7V/>^.— Cat.  No.  5454,U.S.N.M. 

[Mycetophilu  hopkinsii  Coquillett  belongs  more  properly  to  the 
genus  Leja^  and  Neoglaphyroptera  heringensis  Coquillett  to  Boletina,\ 

Family  CHIRONOMID^. 

CERATOPOGON  Mcigcn. 

In  order  to  facilitate  the  identification  of  the  new  species,  their 
descriptions  are  given  in  the  form  of  a  synoptic  table,  as  follows: 

1.  Third  vein  partly  or  wholly  contiguous  to  the  first,  or  connected  with  it  by  a 

cross  vein 7 

Third  vein  wholly  separated  from  the  first,  wings  bare,  unspotted,  penultimate 
joint  of  hind  tarsi  at  most  one-half  as  long  as  the  l&st  joint,  tarsal  claws  equal  or 
nearly  equal  in  length 2 

2.  Last  joint  of  hind  tarsi  bearing  several  spinous  bristles  on  the  underside,  mesono- 

tum  polished 3 

Last  joint  destitute  of  spinous  bristles 4 

3.  Wings,  including  the  veins,  white.     Head  black,  eyes  widely  separated,  antennae 

yellow,  the  apical  half  and  the  large  basal  joint  brown,  mouth  parts  brown; 
thorax  and  scutellum  black,  halteres  whitish,  abdomen  yellow,  legs  whitish, 
apical  half  of  femora,  last  tarsal  joint,  and  apices  of  hind  tibiae  black;  femora 
slender,  destitute  of  spinous  bristles,  first  tarsal  joint  at  least  twice  as  long  as  the 
.%cond,  the  latter  slightly  shorter  than  the  last  one;  claws  simple,  about  three- 
fourths  as  long  as  the  last  tarsal  joint;  third  vein  ending  close  to  the  extreme 
wing  tip,  fourth  vein  forking  before  the  small  cross  vein;  length,  2  mm. 

elegayiSy  new  species. 
A  female  specimen,  collected  May  14,  by  Mr.  C.  W.  Johnson.     Riverton,  New 
Jersey.  • 

7y^<?.— Cat.  No.  5455,  U.S.N.M. 

Wii^  hyaline,  smoky  brown  in  front  of  third  veih,  veins  largely  brown.  Head 
black,  eyes  almost  contiguous,  face  brownish  yellow,  antennae  white,- the  apical 
half  brownish,  the  basal  joint  and  mouth  parts  yellow;  thorax  and  scutellum 
black,  halteres  and  abdomen  yellow,  dorsum  of  segments  3  to  6  black,  legs  black, 
apices  of  coxae,  trochanters  and  bases  of  femora  yellow,  first  four  joints  of  tarsi 
whitish;  femora  slender,  destitute  of  spinous  bristles,  tarsal  joints  and  claws  as 
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in  the  preceding  species;  third  vein  ending  close  to  wing  tip,  fourth  forking doee 

to  Hmall  cross  vein;  length,  2  mm w»<7/ai\  new  species. 

A  female  si)ecimen,  collecte<l  June  16,  by  Mr.  C.  W.  Johnson;  dedicated  to  Dr. 
J.  B.  Smith.     Riverton,  New  Jerw\v. 

Tf/jM.—CH.t.  No.  5456,  U.S. KM. 

4.  Mesonotum  opaque 6 

Mesonotum  polished 5 

5.  Front  femora  eat^h  bearing  2  spinous  bristles  on  apical  half  of  under  side,  other 

femora  destitute  of  them.  Head  and  its  members  black  (antennsp,  except  the 
first  joint,  wanting),  eyes  quite  widely  separated;  mesonotum  and  scutelhim 
black,  pleura  and  alxiomen  dark  brown,  knob  of  halteres  brown,  legs  dark 
brown,  front  femora  almost  wholly,  the  base  and  a  ring  before  apex  of  front  and 
middle  tibije,  also  the  tarsi  except  apices  of  the  joints,  light  yellow;  first  joint 
of  hind  tarsi  almost  twice  aa  long  as  the  second;  last  joint  about  two-thirds  aa 
long  as  the  second,  claws  simple,  nearly  half  as  long  as  last  tarsal  joint;  wings 
hyaline,  veins  yellowish,  apex  of  third  vein  at  three-fourths  lengtli  of  wing, 
apex  of  first  vein  near  middle  of  the  third,  fourth  forking  considerably  beyond 

the  small  cross  vein;  length,  2  mm eJT)olUtis^  new  species. 

A  male  specimen,  collected  July  3,  by  Mr.  C.  W.  Johnson.     Riverton,  New  Jersey. 

Type,— Cat.  No.  5457,  U.S.N.M. 

Front  and  other  femora  bearing  spinous  bristles  on  nearly  the  entire  length  of  un- 
der side.  Head  black,  eyes  rather  broadly  separated,  antennae  brown,  sutures  of 
the  joints  whitish,  the  basal  joint  yellowish  brown,  mouth  parts  dark  brown; 
Ixxiy  black,  knobs  of  halteres  and  legs  dark  brown,  a  ring  before  apex  of  each 
front  femur,  base  of  front  tibiae,  a  ring  before  apex  of  each  front  and  middle 
tibia,  also  the  tarsi,  except  apex  of  each  joint,  light  yellow;  first  joint  of  hind 
tarsi  nearly  twice  as  long  as  the  second,  the  latter  slightly  longer  than  the  la.*t 
one,  claws  more  than  half  as  long  as  last  tarsal  joint,  one  on  each  tarsi  bearinir 
a  tooth  near  middle  of  under  side;  wings  hyaline,  iiale  grayish  along  the  costa, 
apex  of  thinl  vein  near  four-fifths  length  of  wing,  apex  of  first  at  one-thinl 
length  of  the  third,  fourth  forking  close  to  the  small  cross  vein;  length,  2.5  mm. 

johnsoni,  new  specie:*. 

A  female  specimen,  collected  July  3,  by  Mr.  C.  W.  Johnson,  for  whom  the  specie?  is 
named.     Riverton,  New  Jei^sey. 

Type.— Cat.  No.  5458,  U.S.N.M. 

6.  lender  side  of  each  front  femur  l^)earing  at  least  5,  each  middle  femur  about 2, 

each  hind  one  about  4  spinous  bristles.  Head  dark  brown,  eyes  rather  na^ 
rowly  separated,  antennae  brown,  the  basal  half  yellow  at  sutures  of  joints,  palpi 
yellow,  proboscis  brown;  thorax  dark  brown,  light  gray  pniinose,  a  mwlian 
brown  vitta  on  anterior  half  and  a  transverse  row  of  four  elongated  brown 
spots  across  the  middle,  scutellum  yellow,  knobs  of  halteres  brown;  abdomen 
black,  opaque,  thinly  gray  pruinose;  legs  dark  brown,  front  and  middle  femora 
except  their  apices,  usually  the  middle  of  the  hind  femora,  front  tibia;  except 
their  apices,  a  ring  before  apices  of  middle  and  usually  of  the  hind  tibiae,  also 
the  tarsi,  except  apices  of  the  joints,  light  yellow;  first  tarsal  joint  almost  twice 
as  long  as  the  second,  the  latter  one  and  one-fourth  times  as  long  aa  the  last 
one,  claws  slightly  more  than  half  as  long  as  last  tarsal  joint,  one  on  each  tarsi 
l)earing  a  tooth  near  middle  of  under  side;  wings  hyaline,  apex  of  third  vein 
near  four-fifths  length  of  wing,  apex  of  first  slightly  before  middle  of  the  third, 
fourth  forking  slightly  before  or  at  the  small  cross  vein;  length,  nearly  3  mm. 

puivereu^,  new  species. 
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Three  female  specimens.  Riverton,  New  Jersey  (July  3,  C.  W.  Johnson),  and 
District  of  Columbia  (D.  W.  Coquillett,  in  June). 

Type,—Q^i.  No.  5459,  U.S.X.M. 

Under  side  of  each  femur  Ijearing  a  single  spinous  bristle.  Head  black,  eyes 
quite  widely  separated,  antennw  ))rown,  the  basal  half  yellow  at  sutures  of  the 
joints,  mouth  parts  dark  brown;  thorax  dark  brown,  light  gray  pniincxse,  a 
dark  brown  median  vitta  on  anterior  half  and  a  widely  se {grated  pair  on  the 
posterior  half,  scutellum  yellow,  knobs  of  halteres  brownish  yellow;  aMomen 
dark  brown,  first  two  segments,  excei)t  a  pair  of  spots  on  tha  first  and  thejKis- 
terior  portion  of  the  second,  also  the  narrow  hind  margin  of  each  segment,  yel- 
low; legs  light  yellow,  the  snture.s  brownish,  coxje  dark  brown;  tarsi  and 
wings  as  in  the  preceding  species;  length,  2  mm fntrbrri,  new  species. 

A  female  specimen,  collecteil  May  11,  by  ^Ir.  H.  S.  Barber,  for  whom  the  species 
is  named.     Chesapeake  Beach,  Maryland. 

Ti/pe.—CvLt  No.  5460,  U.S.N.M. 

7.  Wings  hairy  on  at  least  the  apical  portion,  tarsal  claws  simple,  of  an  equal 

length,  femora  and  tarsi  not  spinose 8 

Wings  bare,  first  tarsal  joint  at  least  one-half  longer  than  the  second 22 

8.  First  tarsal  joint  at  least  one-half  longer  than  the  second 11 

First  joint  shorter,  or  at  most  only  slightly  longer  than  the  second,  the  latter  at 

most  one-third  longer  than  the  first,  last  two  joints  of  nearly  an  equal  length, 
empodia  distinct,  wings  thickly  covered  with  brown  hairs,  third  vein  united 
with  the  first  nearly  to  apex  of  the  latter,  its  apical  portion  separated  from  the 
costa,  ending  near  middle  of  length  of  wing 9 

9.  Mesonotum  opaque 10 

Mesonotum  polished.    Head  and  its  members  brownish  black,  eyes  contiguous, 

pubescence  on  apical  portion  of  antennae  and  at  apex  of  palpi  white;  body 
black,  its  hairs  brown,  a  yellowish  spot  on  pleura  in  front  of  each  wing,  knobs 
of  halteres  whitish,  legs  brown,  bases  of  tarsi  yellow,  middle  and  hind  legs 
bearing  many  long  hairs  on  under  side  of  the  femora,  outer  side  of  the  tibiae 
and  upper  side  of  the  tarsi;  wings  hyaline,  fourth  vein  forking  beyond  the 

small  cross  vein;  length,  2  to  2.5  mm HjyecuUirWj  new  species. 

Four  male  specimens.     Philadelphia  (June  28)  and  Natrona,  Pennsylvania  (July 

30,  C.  W.  Johnson);  Washington,  District  of  Columbia  (August  11,  F.  C.  Pratt),  and 

Colorado. 

Ti/j}e.—CB.t  No.  5461,  U.S.N.M. 

10.  Tibifie  bearing  several  lanceolate  scales  on  ttie  outer  side.     Head  dark  yellow, 

eyes  contiguous,  antenna?  basally  yellow,  the  remainder  and  mouth  parts  brown; 

thorax  and  scutellum  dark  yellow,  abdomen  dark  brown,  body  thinly  covered 

with  short  yellow  hairs;  knobs  of  halteres  whitish;  legs  light  yellow,  destitute 

•        of  long  hairs;  wings  hyaline,  short,  broad,  very  blunt  at  apex;  length,  nearly 

1  mm JimbriatuSj  new  species. 

A  female  specimen,  collected  August  11,  by  Mr.  H.  S.  Barber.  Washington,  Dis- 
trict of  Columbia. 

Tyj)e,—C^t  No.  5462,  U.S.N.M. 

Tibise  destitute  of  scales.  Head  and  Ixxiy  dark  brown,  a  humeral  spot  extending 
upon  the  pleura  almost  to  front  coxa?,  a  sjwt  beneath  each  wing,  hind  margins 
of  abdominal  segments  2  to  6,  and  ventral  portion  of  first  4  or  5,  light  yellow; 
eyes  contiguous,  antennae  brownish  yellow,  the  hairs  in  female  largely  whitish, 
in  male  dark  brown,  their  apices  whitish,  mouth  parts  brownish  yellow,  Ixxiy 
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thickly  ':()vere<l  with  depressed  light  yellow  hairs  and  brown  and  yellow  long 
marginal  hairs;  legs  light  yellow,  apices  of  middle  and  hind  femora  and  bases 
of  their  tibire  pale  brownish,  outer  side  of  all  tibise  and  upper  side  of  hind 
tarsi  beset  with  many  unusually  long  yellow  hairs;  knobs  of  halteres  yellowish 
white;  wings  hyaline,  narrow  and  rather  long;  length,  1.5  to  almoet  2  mm, 

pergandei,  new  specie*. 
A  specimen  of  each  sex,  collected  March  10  by  Mr.  Th.  Pergande,  for  whom  the 
species  is  named.     Washington,  District  of  Columbia. 

Ti/pe.—C2it  No.  5463,U.S.N.M. 

11.  Apex  of  third  vein  near  two-thirds  or  three-fourths  length  of  wing,  eyes  con- 

tiguous  14 

Apex  near  middle  of  length  of  wing,  fourth  forking  beyond  the  small  cross  vein, 
empodia  wanting 12 

12.  Wings  not  distinctly  spotted,  eyes  contiguous 13 

Wings  covered  with  whitish  hyaline  and  dark  gray  spots.     Head  black,  eyes 

rather  widely  separated,  antennae  black,  base  of  flagellum  yellowish,  its  joints 
except  last  two  of  nearly  an  equal  length,  noticeably  longer  than  broad,  mouth 
parts  black;  body  black,  opaque,  mesonotum  gray  pruinose  and  covered  with 
brown  spots,  halteres  and  l^s  brown,  tibiae  bearing  several  rather  long  yellow 
liairs  on  outer  side,  a  yellow  ring  before  apices  of  front  and  middle  femora  and 
near  bases  of  their  tibiae,  tarsi  largely  yellow;  wings  nearly  wholly  covered 
with  brown  hairs,  third  vein  contiguous  to  the  first  and  to  the  costal  vein, 
apical  i>ortion  of  first  and  third  veins  and  costal  vein  near  them  greatly  dilated, 
forming  a  darker  spot  than  any  of  the  others,  fourth  posterior  cell  whitish  hya- 
line except  a  central  triangular  gray  spot  extending  to  the  outer  angles;  length 

nearly  2  mm mriipennUj  new  species. 

Three  female  specimens.  Westville,  New  Jersey  (July  2,  C.  W.  Johnson);  Rich- 
mond, Virginia  (Mrs.  A.  T.  Slosson);  and  Mexico  City,  Mexico  (O.W.Barrett). 

Tyj?e,—CsLt.  No.  5464,  U.S.N.M. 

13.  Mesonotum  wholly  densely  gray  pruinose,  marked  with  three  indistinct  dark 

vittae.  Head  black,  antennae  and  proboscis  brown,  palpi  yellow;  body  black, 
the  humeri,  a  large  spot  on  pleura  beneath  wing,  the  scutellum,  hind  margins 
of  abdominal  segments,  and  the  venter,  yellow;  halteres  and  legs  yellow,  sutures 
of  the  joints  of  latter  brown;  wings  hyaline,  almost  wholly  covered  iwith  brown 
hairs,  third  vein  coalescing  with  the  first  nearly  to  apex  of  the  latter,  then 
extending  close  to  the  costa  for  a  short  distance;  length,  1  mm. 

griseug,  new  species. 
Two  female  specimens.     Washington,  District  of  Columbia  (June  9,  H.  S.  Bar- 
ber); and  Lake  Worth,  Florida  (Mrs.  A.  T.  Slosson). 

Ti/j}e,—CsLt.  No.  5465,  U.S.N.M. 

Mesonotum  opaque  black,  somewhat  velvety,  in  certain  lights  thinly  whitish 
pruinose.  Head  and  its  members  black,  hairs  of  male  antennae  brown,  their 
apices  whitish,  body  black,  humeri,  scutellum,  and  halteres  light  yellow,  legs 
dark  yellow;  wings  hyaline,  almost  wholly  covered  with  brown  hairs,  third 
vein  coalescent  with  the  first  nearly  to  apex  of  the  latter,  then  extending  a 
short  distance  close  to  the  costal  vein;  length,  0.5  mm. .  mtUabili$,  new  species. 

Five  males  and  14  females.  Washington,  District  of  Columbia  (on  windows, 
June  5  to  8,  H.  S.  Barber);  and  Jacksonville,  Florida  (Mrs.  A.  T.  Sloeson). 

Tj/pe.—C&t.  No.  5466,  U.S.N.M. 
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14.  Empodia  wanting 15 

Empodia  distinct,  obovate,  fringed  with  gihort  brintles.     Black,  the  leg8  brownish 

yellow,  knobs  of  halteres  whitish;  joints  3  to  5  of  antennae  broader  than 
long,  mesonotum  polished  (abraded  ?),  the  front  corners  opaque,  legs  destitute 
of  long  hairs;  wings  hyaline,  almost  wholly  covered  with  brown  hairs,  third 
vein  connected  by  a  cross  vein  with  the  first,  elsewhere  distinctly  separated 
from  it,  reaching  slightly  beyond  two-thirds  length  of  wing,  apex  of  li  st  near 
two-fifths  length  of  third,  fourth  forking  beyond  the  small  cross  vein;  length, 

slightly  over  1  mm ivehsleri,  new  species. 

Four  females  collected  April  17,  1887,  by  Prof.  F.  M.  Webster,  for  whom  the 
species  is  named.     Ash  wood,  Louisiana. 

Type.— Cfit,  No.  5467,  U.S.N.M. 

15.  Wings  unspotted,  or  at  most  with  a  few  costal  spots 18 

Wings  covered  with  gray  and  whitish  markings 16 

16.  Markings  of  wings  consist  of  many  small  whitish  spots  on  a  gray  bac^kground.  17 
Markings  consist  of  a  few  gray,  interrupted  crossbands  on  a  whitish  hyaline 

bacrkground.  Head  black,  antenme  and  mouth  parts  brown;  body  black, 
humeri  yellow,  scutellum  reddish  brown,  mesonotum  opaque,  densely  gray 
pruinose,  legs  dark  yellow,  middle  tibife  outwardly  fringed  with  rather  long 
yellow  bristly  hairs,  knobs  of  halteres  yellow;  wings  nearly  covered  with 
brow^n  hairs,  whitish  hyaline,  a  large  gray  costal  spot  near  middle  of  costal 
cell  extending  to  the  fifth  vein,  an  interrupted  crossband  at  tip  of  first  vein, 
extending  to  branching  of  the  fifth,  an  irregular  crossband  b^inning  Ijeyond 
apex  of  third  vein  and  extending  to  apex  of  upper  branch  of  the  fifth,  form- 
ing a  border  to  apical  portion  of  both  branches  of  fourth  vein;  third  vein  sep- 
arated from  the  first  except  at  its  middle  where  it  coalesces  for  a  considerable 
distance,  costal  vein  greatly  dilated  from  beginning  of  this  union  nearly  to 

apex  of  third  vein;  length,  2  mm cockereUii.  new  species. 

Three  female  specimens,  collected  by  Prof.  T.  D.  A.  Cockerell,  for  whom  the 
species  is  named.     Custer  County,  Colorado. 

Type.— Csit  No.  5468,  U.S.N.M. 

17.  Upper  branch  of  fourth  vein  marked  with  a  distinct  whitish  spot  a  short  dis- 

tance from  its  base.  Black,  legs  brown,  a  whitish  ring  before  apex  of  each 
femur  and  both  ends  of  each  tibia,  tarsi  yellow,  knobs  of  halteres  yellow; 
mesonotum  opaque,  brown,  2  vitta?  in  the  middle  enlarging  into  a  large  spot 
on  the  posterior  half,  also  a  curved  row  of  3  spots  in  front  of  each  wing,  and 
the  narrow  lateral  margins  light  gray  pruinose;  wings  nearly  wholly  covered 
with  brown  hairs,  gray,  three  darker  costal  spots,  one  near  middle  of  costal 
cell,  the  second  on  the  submarginal  cells,  the  third  beyond  apex  of  third  vein; 
a  white  spot  on  small  cross  vein,  a  costal  spot  near  middle  of  first  posterior  cell 
and  a  transverse  one  at  three-fourths  the  length  of  this  cell,  one  near  three- 
fourths  length  of  second  posterior  cell,  one  below  it  in  third  posterior  cell, 
another  near  middle  of  lower  branch  of  fourth  vein,  one  in  center  of  fourth 
posterior  cell,  three  in  anal  cell,  and  a  very  large  one  at  base  of  wing;  third 
vein  narrowly  separated  from  the  first  nearly  to  its  middle  where  it  unites  for 
quite  a  distance,  costal  vein  not  dilated;  length,  1  mm. .  guttipennis^  new  species. 
Six  females,  collected  August  5  by  Prof.  James  8.  Hine,  who  reports  that  they 
bite  severely.    Medina,  Ohio. 

jTy/^^.— Cat.  No.  5469,  U.S.N.M. 

Upper  branch  of  fourth  vein  destitute  of  a  white  mark.    Same  as  the  preceding 
species  with  the  above  and  following  differences:  No  dark  spot  near  middle  of 
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costal  cell,  a  large  whitish  spot  in  base  of  first  posterior  cell,  one  in  each  end  of 
the  second  posterior  cell,  none  on  lower  branch  of  fourth  vein,  the  one  in  cen- 
ter of  fourth  posterior  cell  extended  to  margin  of  wing,  only  two  in  anal  cell, 
situated  near  its  apex  along  the  fifth  vein;  length,  nearly  1  mm. 

stdlifeTf  new  species. 
A  female  specimen,  collected  June  6  by  Mr.  H.  S.  Barber.     Washington,  District 
of  Columbia. 

Ty2M.—CsiL  No.  5470,  U.S.N.M. 

18.  Mesonotum  opaque 19 

Mesonotum  polished.     Head  black,  face  and  mouth  parts  yellow,  antennae  dark 

brown,  thorax  yellow,  mesonotum,  except  the  broad  anterior  ot>mers  and  a 
large  spot  in  front  of  scutellum,  black,  pleura  spotted  with  brown;  .«?<nitellum 
yellow,  middle  at  base  brown;  abdomen  dark  brown,  becoming  yellow i>h  at 
apex;  legs  yellow,  destitute  of  long  hairs,  knobs  of  halteres  light  yellow;  wings 
hyaline,  bare  except  along  the  apex,  third  vein  beyond  its  base  narrowly 
separated  from  the  first,  but  coalescing  before  its  apex,  first  not  extending  to 

middle  of  third;  length,  1  mm kris,  new  species. 

A  female  specimen,  collected  May  13  by  Mr.  H.  S.  Barber.     Mariboro,  Maryland. 

Type.— C^i,  No.  5471,  U.S.N.M. 

19.  Wings  almost  wholly  covered  with  brown  hairs 20 

Wings  bare  except  the  apical  fourth,  which  bears  a  few  scattered  brown  hairs. 

Head  brown,  antennae  largely  yellow,  thorax  and  scutellum  dark  brown, 
mesonotum  light  gray  pniinose,  abdomen  black,  legs  yellow,  knobs  of  halteres 
whitish,  wings  pale  grayish,  indistinctly  mottled  with  whitish,  a  small  brown 
stigmal  spot  between  two  whitish  ones,  third  vein  beyond  itd  liase  separated 
from  the  first,  but  at  its  middle  coalescing  for  a  short  distance,  first  reaching 
two-thirds  length  of  third  and  greatly  dilated  at  its  apex,  as  is  also  the  costal 

vein  at  the  same  point;  length,  nearly  1  mm mngumiga,  new  species. 

A  female  specimen,  collected  May  13  by  Mr.  H.  S.  Barber,  who  reports  that  it 
was  captured  while  in  the  act  of  biting  him.     Marlboro,  Maryland. 

ry/>6^— Cat.  No.  5472,  U.S.N.M. 

20.  With  no  distinct  white  spots  on  wings 21 

With  a  distinct  white  sjwt  on  the  small  cross  vein  and  another  at  apex  of  third 

vein.  Head,  including  its  members,  dark  brown,  thorax  blackish  brown, 
mesonotum  gray  pniinose,  scutellum  dark  yellow,  abdomen  black,  almost 
velvety,  legs  dark  yellow,  destitute  of  long  hairs,  knobs  of  halteres  yellow, 
wings  grayish  hyaline,  a  darker  stigmal  spot,  third  vein  beyond  its  base  free 
from  the  first,  at  its  middle  coalescing  for  a  considerable  distance,  first  reach- 
ing three-fourths  length  of  third,  costal  vein  distinctly  dilated  at  apex  of  first; 

length,  1  mm big%Uiatwt^  new  sjiecies. 

A  female  specimen,  collected  June  6  by  Mr.  H.  S.  Barber.     Washington,  District 
of  Columbia. 

Type.—Cxxt.  No.  5473,  U.S.N.M. 

21.  Thorax  yellow.     Yellow,  sides  of  abdomen  tinged  with  brown,  second  joint  of 

hind  tarsi  two-thirds  as  long  as  the  first,  wings  hyaline,  third  vein  Ijeyond  its 
base  narrowly  separated  from  the  first,  at  its  middle  coalescing  for  a  short  dis- 
tance, first  reaching  three-fourths  length  of  third,  costal  vein  at  apex  of  fin»t 

greatly  dilated;  length,  1  mm meHeus^  new  species. 

A  female  specimen,  collected  by  Mrs.  A.  T.  Slosson.    Lake  Worth,  Florida. 

Type.—C2ii.  No.  5474,  U.S.N.M. 
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Thorax  black,  the  anterior  comers  yellow.  Head  black,  antennae  and  mouth, 
parts  brown,  mesonotum  gray  pruinose,  scutelluni  yellow,  the  middle  brown, 
abdomen  black,  somewhat  velvety,  narrow  hind  margins  of  the  segments 
yellow,  legs  dark  yellowish,  knobs  of  halteres  brown,  wings  hyaline,  third 
vein  extending  close  to  first  and  to  costal  vein,  at  its  middle  connected  with 
first  by  a  cross  vein;  length,  1  to  1.5  mm cinchui,  new  species. 

Three  female  specimens,  collected  by  Mrs.  A.  T.  Slosson,  who  writes  that  she 
braved  their  biting  in  order  to  collect  them.  Lake  Worth  and  Biscayne  Bay, 
Florida. 

Ti/j?e,— Cat.  No.  5475,  U.S.N.M. 

22.  Hind  tarsi  each  bearing  a  single  very  long  claw  which  bears  a  small  claw  near 

base  of  under  side,  empodia  wanting 25 

Hind  and  other  tarsi  each  bearing  the  usual  pair  of  clavs  of  an  equal  length .  2S 

23.  Empodia  wanting,  last  tarsal  joint  at  least  twice  as  long  as  the  preceding 24 

Empodia  large,  obovate,  last  tarsal  joint  only  slightly  longer  than  the  preceding. 

Head  black,  face,  mouth  parts,  and  antennae  brown,  hairs  of  male  antennae 
black,  their  apices  j^ellowish,  or  almost  wholly  yellow,  eyes  contiguous;  lx>dy 
black,  the  scutellum  and  genitalia  of  male  brownish  yellow,  mesonotum 
slightly  polished,  knobs  of  halteres  white,  legs  yellow,  femora  and  tarsi  not 
spined  on  under  side,  tarsal  claws  simple;  wings  hyaline,  first  vein  nearly 
reaching  middle  of  third,  the  latter  beyond  its  base  narrowly  separated  from 
the  first,  before  apex  of  the  latter  connected  with  it  by  a  cross  vein,  ending 
near  three-fourths  length  of  wing;  fourth  forking  slightly  beyond  the  small 

cross  vein ;  length,  2mm fn^iculus,  new  species. 

Three  males  and  four  females.  Washington,  District  of  Columbia  ( May  12,  F.  C. 
Pratt);  Riverton,  New  Jersey  (April  30,  C.  W.  Johnson);  Moimt  Washington, 
New  Hampshire  (Mrs.  A.  T.  Slosson);  and  W^aldoboro,  Maine  (J.  H.  Lovell). 

Ti/pe,—CBit  No.  5476,  U.S.N.M. 

24.  Mesonotum  opaque,  densely  light  gray  pruinose.     Head  black,  eyes  contiguous, 

mouth  parts  and  basal  joint  of  antennae  brown  (remainder  of  antennte  want- 
ing) ;  thorax  black,  pleura  thinly  gray  pruinose,  scutellum  brownish  yellow, 
abdomen  brown,  rather  densely  whitish  pruinose,  legs  blackish  brown,  tarsi 
yellow,  apex  of  each  joint  and  whole  of  last  one  black,  claws  very  long,  nearly 
straight,  and  wuth  a  pair  of  small  claws  near  their  bases,  last  tarsal  joint  bear- 
ing many  long  spinous  bristles  on  the  under  side,  femora  slightly  thickened 
toward  their  apices,  each  bearing  3  or  4  short  spinous  bristles  toward  apex  of 
under  side;  wings  hyaline,  first  vein  almost  reaching  middle  of  third,  the  lat- 
ter widely  separated  from  the  first,  before  apex  of  latter  connected  with  it  by 
a  cross  vein,  reaching  about  five-sixths  length  of  wing,  fourth  forking  slightly 

l)efore  the  small  cross  vein;  length,  3.  5  mm nchwarziij  new  species. 

A  female  specimen,  collected  May  5  by  Mr.  E.  A.  Schwarz,  for  whom  this  fine 
species  is  named.     Sharpsburg,  Texas. 

T;/pe.— Cat.  No.  5477,  U.S.N.M. 

Mejsonotura  somewhat  polished  but  roughened,  slightly  rugose  and  granulose, 
not  pruinose.  Head  brown,  eyes  widely  separated,  antennte  brown,  the  basal 
joint  and  mouth  parts  yellow;  body  black,  halteres  dark  brown,  legs  yellow, 
apices  of  hind  femora  and  of  their  tibia?  black,  front  femora  noticeably  thick- 
ene<l,  eac;h  bearing  about  5  short  spines  on  the  under  side,  middle  and  hind 
femora  considerably  thickened  near  the  apex,  each  Ixiaring  two  or  three 
spines  on  the  under  side,  la«t  tarsal  joint  fringwl  along  each  side  l)eluw  with 
stout  and  rather  long  bristles,  claws  long,  simple;  wings  hyaline,  first  vein 
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reaching  about  to  middle  of  the  third,  the  latter  widely  separated  from  the 
first,  only  connected  by  a  cross  vein,  apex  of  third  near  seven-eighths  length 
of  \*ing,  fourth  forking  slightly  before  the  small  cross  vein ;  length,  2  mm. 

feubojtper^  new  species. 
Two  female  specimens.     Marlboro,  Maryland   (May  13,  H.  S.   Barber),  and 
Mesilla,  New  Mexico  (T.  D.  A.  Cockerell). 

ry/>^.— Cat.  No.  5478,  U.S.N.M. 

25.  Front  and  middle  tarsi  each  furnished  with  the  usual  pair  of  claws,  of  an  equal 

length  and  not  toothed 26 

Front  and  middle  tarsi  each  furnished  with  a  single  very  long  claw,  which 
bears  a  small  one  near  base  of  under  side,  last  tarsal  joint  about  twice  as  long  as 
the  preceding,  femora  destitute  of  spinous  bristles,  first  vein  reaching  one-fifth 
length  of  the  third,  the  latter  separated  but  connected  by  a  croesvein,  apex  of 
third  near  three-fourths  length  of  wing 27 

26.  Wings  marked  with  three  brownish  spots  or  bands,  the  first  near  center  of  first 

basal  cell,  the  second  beginning  at  basal  part  of  third  vein  and  extending  to  apex 
of  lower  branch  of  fifth,  the  last  beginning  on  oosta  beyond  apex  of  third  vein 
and  extending  into  the  second  posterior  cell ;  alfloasmall  brownish  spot  near  center 
of  anal  cell.  Head  and  first  an  tennal  joint  brownish  black,  remainder  of  antenna 
yellow,  the  apex  brown,  the  hairs  yellow,  tipped  with  brown;  eyes  contiguous; 
thorax  black,  mesonotum  opaque,  densely  gray  pruinose  and  marked  with  laige, 
mostly  confluent  spots  and  isolated  dots  of  brown;  scutellum  yellow,  the  front 
comers  brown;  abdomen  polished,  black,  basal  half  of  the  dorsum  yellowish, 
knobs  of  halteres  whitish;  legs  brownish  black,  tarsi  yellow,  femora  destitute  of 
spinous  bristles  on  the  under  side,  hind  tarsi  on  under  side  bearing  a  spine  at 
base  of  first  joint  and  a  pair  at  apices  of  first  two  joints,  last  two  joints  of  nearly 
an  equal  length,  destitute  of  spinous  bristles;  first  vein  reaching  about  to  middle 
of  the  third,  the  latter  separated  but  connected  by  a  croesvein;  apex  of  third 
near  three-fourths  length  of  wing,  fourth  forking  slightly  beyond  the  small 

crossvein;  length,  nearly  2  mm nebulattu,  new  species. 

A  male  8i)ecimen,  collected  June  19  by  Mr.  C.  W.  Johnson.    Riverton,  New  Jersey. 

Ti/pe.— Cat  No.  5479,  U.S.N.M. 

Wings  unmarked,  hyaline.  Brownish  black,  knobs  of  halteres  whitish,  tam 
yellow;  joints  three  to  ^ve  of  antennae  broader  than  long,  eyes  very  widely 
separated,  mesonotum  and  abdomen  highly  polished,  femora  and  tarsi  destitute 
of  spinous  l)ristles  on  the  under  side,  last  tarsal  joint  almost  twice  as  long  as  the 
Iireceding;  first  vein  almos^t  reaching  middle  of  the  third,  the  latter  lying  close 
to  the  first,  with  which  it  is  connected  by  a  crossvein;  apex  of  third  almost  at 
two-thirds  length  of  wing,  lower  branch  of  fourth  obliterated  at  its  base;  length, 
1  mm jxdihtSf  new  species. 

A  female  specimen,  collected  April  2.     Cambridge,  Massachusetts. 

Type,— Cat.  No.  5480,  U.S.N.M. 

27.  Alxiomen  green 28 

Abdomen  black.    Black,  the  antennae  and  legs  yellow,  first  joint  of  uitennte  and 

the  mouth  parts  yellowish  brown,  middle  and  hind  coxte  and  their  femora 
brown;  eyes  contiguous,  antennffi  nearly  as  long  as  the  head  and  body,  each 
joint,  except  the  first,  over  twice  as  long  as  broad,  mesonotum  and  abdomen 
highly  polished,  last  joint  of  each  tarsus  bearing  a  transverse  pwr  of  bhmt 
spines  near  ba.se  of  under  side;  wings  hyaline,  fourth  vein  forking  far  beyond 

the  small  crossvein;  length,  1.5  mm antmnalis,  new  species. 

Two  females,  collected  by  the  writer  in  June.     District  of  Columbia. 

Type.— Cat  No.  5481,  U.S.N.M. 

Digitized  by  VjOOQ IC 


W.1225.  SOME  NEW  DIPTERA—COQUILLETT,  607' 


28.  Thorax  and  scutellum  black.  Head  and  its  members  yellow,  eyes  contiguom*, 
antennae,  last  tarsal  joint,  wings,  and  fourth  vein  as  in  the  preceding  specie&i 
mesonotum  highly  polished,  halteres  and  legs  light  yellow;  length,  1.5  mm. 

dirersu»y  new^  species. 
A   female   specimen,  collected  July  3  by  Mr.  C.  W.  Johnson.     Riverton,  Nuw 
Jersey. 

7Vy>^.— Cat.  No.  5482,  U.S.N.M. 

Thorax  and  scutellum  green.  Head,  eyes,  antennae,  last  tarsal  joint,  wings,  and 
fourth  vein  as  in  the  preceding  species;  abdomen  marked  with  a  transverse 
pair  of  elongate,  velvet  black  spots  on  the  third  and  fifth  segments;  halteres 
and  legs  light  yellow,  apices  of  hind  femora  and  of  their  tibiae  black;  length", 
2  mm viridis,  new  species. 

A  female  specimen,  collected  June  16  by  Mr.  C.  W.  Johnson,  Riverton,  New 
Jersey. 

Type.—CB.t.  No.  5483,  U.S.N.M. 

CHIRONOMUS  BRACHIALIS,  new  species. 

Male, — Head  black,  the  face  brownish  yellow,  mouth  parts  brown, 
first  joint  of  antennae  black,  the  others  yellow,  hairs  of  antennsB  pale 
yellow  changing  into  white  at  their  apices;  thorax  and  scutellum  black, 
polished;  abdomen  yellow,  middle  of  dorsum  of  second  segment,  pro- 
longed to  the  lateral  margin  at  the  hind  end,  on  the  front  end  extend- 
ing entirely  around  the  segment,  narrow  bases  of  the  three  succeeding 
segments  and  whole  of  the  following  ones,  including  the  genitalia, 
brown;  legs  yellow,  apex  of  front  femora,  front  tibiae  and  their  tarsi 
except  basal  two-thirds  of  first  joint,  knees  of  other  legs,  apices  of 
their  tibiae,  sutures  of  first  three  tarsal  joints  and  whole  of  the  two 
following  brown,  front  tarsi  fringed  with  rather  long  hairs  on  outer 
side  of  second  and  third  joints;  wings  bare,  the  basal  portion  hyaline 
and  with  yellow  veins,  the  remainder  grayish  hyaline  and  with  brownish 
veins,  an  indistinct  darker  brown  spot  on  the  small  crossvein;  halteres 
yellow.     Length,  5  mm. 

JPemale. — As  in  the  male  except  that  the  first  antennal  joint  is  yellow, 
broad  humeral  region  tinged  with  yellow,  second  and  three  following 
abdominal  segments  largely  brownish  (front  tarsi  wanting),  wings  with 
a  broad  brown  crossband  which  in  its  outer  portion  includes  the  small 
crossvein. 

Two  males  and  one  female,  collected  June  27  by  Mr.  C.  W.  Johnson. 

Habitat. — Westville,  New  Jersey. 

r^rp^.— Cat.  No.  5484,  U.S.N.M^ 

CHIRONOMUS  T/B]^IAPENNIS,  new  species. 

Yellow,  tinged  in  places  with  green,  especially  on  the  abdomen, 
mouth  parts,  apical  half  of  the  femora,  bases  of  front  and  middle  tibiae 
and  nearly  the  whole  of  the  hind  ones  brown,  nietanotum  marked  with 
a  transverse  pair  of  triangular  brown  spots;  wings  whitish,  the  costal 
cell  from  humeral  crossvein  to  apex  of  auxiliary  vein,  a  crossband 
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extending  from  the  latter  point  to  hind  margin  of  wing  where  it  is 
greatly  dilated,  finally  the  apical  fourth  of  wing  black.  Length,  4  mm. 
Two  female  specimens. 

Ilahitat, — Andover,  Massachusett8  (June  14);  and  Delaware  Water 
Gap,  New  Jersey  (July  11,  C.  W.  Johnson). 

7Vjr?6^— Cat.  No.  5485,  U.S.N.M. 

CHIRONOMUS  NITIDULUS,  new  species. 

Head  black,  mouth  parts  yellow,  antenna?  except  the  basal  joint  yel- 
low, the  hairs  whitish;  body  black,  polished,  the  first  two  aMominal 
segments  and  the  claspers  yellow;  legs  yellow,  the  femora  except 
their  bases,  front  tibia?  wholly,  and  apices  of  hind  ones  brown,  front 
tarsi  bare;  wings  bare,  whitish  hyaline,  the  veins  brown,  haltered  yel- 
low; length,  2.5  mm.  A  male  specimen,  collected  May  14  by  Mr.  €► 
W.  Johnson. 

Ilahitdf. — Riverton,  New  Jersey. 

ry^e.— Cat.  No.  5486,  U.S.N.M. 

ORTHOCLADIUS  PAR,  new  species. 

Yellow,  the  antennte  except  the  basal  joint,  apices  of  front  femora, 
of  their  tibife  and  of  their  first  two  tarsal  joints,  the  whole  of  the 
remaining  joints,  also  the  last  two  on  the  other  tarsi,  brown,  a  pair  of 
rather  large  black  spots  on  abdominal  segments  2  to  11;  mesonotum 
marked  with  three  darker  yellow  vittje,  hairs  of  antennae  bright  yel- 
low, })ecoming  brownish  at  their  apices;  front  tarsi  destitute  of  long 
hairs,  the  fourth  joint  more  than  one-third  as  long  as  the  first;  wings 
bare,  whitish  hyaline,  the  portion  in  front  of  the  first  and  third  veins 
dark  gray,  the  veins  brownish;  length,  6  mm.  A  male  specimen,  col- 
lected July  3  by  Mr.  G.  W.  Johnson. 

Huhiiat, — Riverton,  New  Jerse3\ 

ryi>6^.— Cat.  No.  5487,  U.S.N.M. 

EURYCNEMUS  SCITULUS,  new  species. 

Yellow,  the  palpi,  apices  of  antennae,  four  vittae  on  the  mesonotum, 
a  small  spot  below  and  slightlj'  in  front  of  each  wing,  the  metanotuni 
except  the  upper  margin  and  sides,  a  broad  fascia  at  base  of  abdominal 
segments  2  to  7,  the  knees,  apices  of  tibiae  and  of  the  tarsal  joints, 
dark  brown;  mesonotum  subopaque,  front  tarsi  bare;  wings  almost 
wholh'  covered  with  brown  hairs,  grayish  hyaline,  the  portion  in  front 
of  the  first  and  third  veins  pale  brown,  veins  brown;  length,  4  mm. 
A  female  specimen,  collected  April  3i)  by  Mr.  C.  W.  Johnson. 

Ilahitat, — Riverton,  New  Jersey. 

Type.— Cfii.  No.  5488,  U.S.N.M. 
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TANYPUS  JOHNSONI,  new  species. 

Male,  — Yellow,  the  scutellum,  halteres,  and  tarsi  white,  apical  joint 
of  the  latter,  a  band  before  apex  of  each  femur  and  near  base  of 
each  tibia  brown,  abdomen  whitish,  each  segment  with  an  irregular 
brown  mark,  composed  principally  of  two  median  vittee  and  a  poste- 
rior arcuate  fascia,  most  distinct  on  the  median  segments,  on  the 
apical  ones  expanded  so  as  to  cover  nearly  the  entire  dorsum;  hairs  of 
antennse  mixed  pale  yellow  and  brown,  their  apices  chiefly  whitish, 
mesonotum  opaque,  whitish  pruinose,  in  certain  lights  three  dark  yel- 
low vittsB  are  visible;  front  tarsi  clothed  with  very  short  hairs,  the 
first  joint  two-thirds  as  long  as  the  tibia;  wings  whitish  hyaline,  almost 
wholly  covered  with  yellow  hairs,  humeral  cross  vein  bordered  with 
brown,  a  broad  pale  brownish  fascia  crosses  the  wing  just  before  the 
small  cross  vein,  and  a  second  slightly  broader  one  at  apex  of  first 
vein,  fifth  vein  forking  a  short  distance  before  the  small  cross  vein; 
length,  3.5  mm. 

Female, — Differs  from  the  male  as  follows:  Abdomen  with  dark  yel- 
low mottlings,  destitute  of  brown  markings,  hairs  of  antennB3  whitish, 
vittae  of  mesonotum  more  distinct;  length,  3  mm. 

A  specimen  of  each  sex,  collected  June  17  and  18  by  Mr.  C.  W. 
Johnson. 

Habitat . — Rivei-ton,  New  Jersey. 

Type,—C2Li,  No.  5489,  U.S.N.M. 

TANYPUS  BIFASCIATUS,  new  species. 

Male. — Differs  from  ^Vw?*o;i/ as  follows:  Front  corners  of  soutellum 
brown,  apical  joint  of  tarsi  white,  no  brown  band  on  femora  nor  on 
tibiae,  brown  of  abdomen  confined  to  a  fascia  at  base  of  segments  2  to  (> 
and  middle  of  dorsum  of  the  seventh  (front  tarsi  wanting),  hairs  of 
wings  chiefly  brown,  humeml  cross  vein  not  bordered  with  brown,  the 
first  fascia  lies  beyond  the  small  cross  vein;  length,  4  mm. 

Feinale. — Hairs  of  antennae  whitish,  abdomen  yellow,  destitute  of 
brown  markings,  otherwise  as  in  the  male;  length,  2.5  mm. 

A  specimen  of  each  sex. 

Habitat, — Riverton,  New  Jersey  (April  30,  C.  W.  Johnson);  and 
Boston,  Massachusetts. 

Type.— Qui,  No.  5490,  U.S.N.M. 

Family  EMPIDID.E. 

EMPIS  TRIDENTATA,  new  species. 

Head  black,  gray  pruinose,  front  of  male  at  narrowest  point  less 
than  wadth  of  lowest  ocellus;  antenme  black,  the  first  two  joints  yellow, 
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the  third  slightly  over  four  times  as  long  as  wide,  gradually  tapering 
to  the  apex,  nearly  four  times  as  long  as  the  style,  palpi  and  proboscis 
yellow,  the  latter  almost  twice  as  long  as  height  of  head;  thoiux  yel- 
low, a  large  black,  gray  pruinose  spot  in  middle  of  hind  part  of  meso- 
notum,  sending  three  long  prongs  toward  the  head,  the  median  one 
subopaque,  the  lateral  ones  polished,  three  small  black  spots  beneath 
insertion  of  each  wing,  and  a  fourth  bordering  the  mesothoracic  spir- 
acle and  prolonged  backward  almost  to  the  wing,  hairs  and  bristles  of 
thorax  black,  scutellum  yellow,  the  base  in  the  middle  black,  bearing 
four  bristles;  abdomen  polished,  yellow,  bases  of  segments  2  to  4  or  5 
usually  blade,  most  extended  in  the  female,  central  filament  of  male 
hypopygium  very  sinuous;  legs  yellow,  apices  of  tarsi  brown,  middle 
and  hind  femora  beset  with  spinous  bristles  on  the  under  side;  wings 
hyaline,  stigma  brown,  a  brown  cloud  on  base  of  upper  branch  of  third 
vein,  another  on  vein  at  base  of  second  posterior  cell,  and  one  above 
forking  of  second  and  third  veins;  length,  5  to  6.5  mm.  Two  male8 
and  one  female,  collected  June  12  by  Mr.  C.  W.  Johnson. 

Habitat. — Delaware  County,  Pennsylvania. 

Type.— Cat.  No.  5491,  U.S.N.M. 

RHAMPHOMYIA  CLAUD  A,  new  species. 

Male. — Head  black,  gray  pruinose,  eyes  contiguous,  antennae  black, 
the  third  joint  five  times  as  long  as  broad,  nearly  five  times  as  long  as 
the  style,  mouth  parts  brown,  proboscis  scarcely  longer  than  height 
of  head;  thorax  and  scutellum  black,  opaque,  gray  pruinose,  hairs  and 
bristles  black,  scutellum  bearing  four  bristles,  abdomen  dark  brown, 
subopaque,  hairs  brown,  hypopygium  small,  upper  pieces  usually  yel- 
low, gibbous,  a  clavate  projection  tipped  with  bristles  in  front  of  each 
clasper  about  half  as  long  as  the  latter,  central  filament  usually  free 
except  at  apex,  widely  dilated  near  the  middle;  legs  yellow,  apices  of 
tarsi,  nearly  the  whole  of  hind  ones,  and  sometimes  of  middle  ones, 
hin^  femora  except  their  bases,  also  a  spot  on  under  side  of  the  hind 
trochanters,  brown,  all  coxae  and  greater  part  of  femora  sometimes 
brown;  hind  femoi*a  each  greatly  enlarged  toward  the  apex,  dilated 
before  apex  of  anterior  under  side  where  it  bears  many  black  hairs; 
hind  tibiae  greatly  bent  inward  at  the  middle,  suddenly  dilated  later- 
ally on  the  basal  third,  bearing  a  small  rounded  lobe  on  the  anterior 
inner  side  at  one-fifth  length  of  tibia  from  the  base,  beyond  which  is 
a  large  concavity  reaching  almost  to  middle  of  tibia;  wings  hyaline, 
veins  brownish,  stigma  pale  gray,  sixth  vein  prolonged  to  the  wing 
margin;  halteres  yellow;  length  3.5  to  4  mm.     Two  specimens. 

JIahitat. — Clementon,  New  Jersey  (May  10,  C.  W.  Johnson):  and 
Mount  Washington,  New  Hampshire  (Mrs.  A.  T.  Slosson). 

Type.— C^t.  No.  5492,  U.S.N.M. 
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RHAMPHOMYIA  DIVBRSA,  new  species. 

Female. — Head  black,  gray  pruinose,  antennae  black,  the  third  joint 
oval,  scarcely  one-half  longer  than  broad,  about  three  times  as  long  as 
the  style,  mouth  parts  dark  brown,  proboscis  scarcely  longer  than 
height  of  head;  thorax  black,  opaque,  gray  pruinose,  marked  on  mes- 
onotum  with  three  black  vittae,  hairs  and  bristles  black;  scutellum 
black,  gray  pruinose,  bearing  four  bristles;  abdomen  dark  brown,  sub- 
opaque,  thinly  gray  pruinose,  the  hairs  black;  legs  brown,  the  knees 
yellow,  middle  and  hind  femora  ciliate  on  their  upper  and  under  sides, 
the  hind  tibice  on  their  outer  and  inner  sides  with  short  flattened  bris- 
tles; wings  pale  brown,  darker  in  the  costal  and  marginal  cells,  vena- 
tion normal,  sixth  vein  prolonged  to  the  wing  margin;  balteres  yellow; 
length,  4.5  mm.  A  single  specimen,  collected  May  9  by  Mr.  C.  W. 
Johnson. 

Habitat, — Clementon,  New  Jersey. 

Type.—C2Lt.  No.  5493,  U.S.N.M. 

[RHAMPHOMYIA  MACRURA  Coquillett,  1900,  not  Loew,  1871. 

Change  name  to  B.  clavator  Coquillett,  new  name.] 
Family  SYRPHID^E. 

CRIORHINA  KINCAIDI,  new  species. 

Head  black,  gray  pruinose,  a  large  brown  pruinose  spot  above  the 
antennae,  center  of  front  and  the  cheeks  polished,  eyes  at  narrowest 
part  of  front  as  widely  separated  as  the  posterior  ocelli,  first  two  joints 
of  antennae  black,  the  second  slightly  shorter  than  the  first,  but  slightly 
longer  than  the  third  which  is  brownish  yellow  and  about  twice  as 
wide  as  lobg,  arista  black,  face  deeply  concave  on  its  upper  part,  then 
strongly  convex  and  with  a  prominent,  rounded  central  tubercle,  nar- 
row sides  of  face  along  the  eyes  densely  covered  with  long  yellowish 
hairs,  proboscis  rather  slender,  rigid,  the  portion  beyond  the  basal 
articulation  slightly  over  half  as  long  as  height  of  head,  narrow  at  the 
apex;  thorax  and  scutellum  black,  densely  yellow  pilose,  the  posterior 
half  of  the  mesonotum  except  the  hind  angles  black  pilose;  abdomen 
black,  yellow  pilose,  the  third  and  fifth  segments  and  genitalia  largely 
black  pilose;  femora  black,  densely  covered  with  long,  chiefly  yellow 
hairs,  the  hind  femora  strongly  arcuate,  not  as  robust  as  the  others, 
tibiae  and  tarsi  brown,  the  hind  tibiae  strongly  arcuate;  wings  tinged 
with  pale  brown  along  the  veins,  the  base  and  stigma  yellowish;  length, 
23  mm.  A  male  specimen,  collected  by  Prof.  Trevor  Kincaid,  for 
whom  this  fine  species  is  named. 

Habitat. — Seattle,  Washington. 

r^<g.— Cat.  No.  5494,  U.S.N.M. 
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Family  SCATOPHAGID^. 

SCATOPHAGA   NUBIFERA,  new  species. 

Head  black,  face  yellow,  the  cheeks,  face,  and  sides  of  front  gray 
pruinose,  occiput  brownish  gray  pruinose,  a  broad  vertical  dark  brown 
stripe  on  the  upper  half,  a  velvet  black  circle  around  the  ocelli,  fron- 
tal vitta  deep  velvety  brownish  red;  antennae  black,  the  first  two  joints 
and  base  of  the  third  reddish  yellow,  arista  bare,  proboscis  blackish, 
palpi  yellow;  body  black,  brownish  pruinose,  the  hairs  mostly  yellow- 
ish, rather  short  and  sparse,  the  dorsocentral  bristles  in  front  of  the 
suture  noticeably  longer  and  stouter  than  the  adjacent  hairs,  ptero- 
pleura  hairy;  hypopygium  yellowish;  coxse  and  femora  black,  apices 
of  the  latter,  the  tibire  and  tarsi  reddish  yellow,  femora  destitute  of 
bristles,  the  hairs  chiefly  yellow,  rather  short  and  sparse  on  the  mid- 
dle and  hind  ones,  front  tibiee  destitute  of  bristles,  middle  tibia?  each 
bearing  one  on  the  outer  and  two  on  the  inner  side  below  the  middle, 
hind  tibiae  each  with  two  bristles  on  the  inner  side  below  the  middle 
and  two  rows  of  about  four  each  on  the  outer  side,  besides  those  at  the 
tip;  wings  gra^'ish,  small  and  hind  cross  veins  clouded  with  brown; 
length,  7  mm.  A  male  specimen,  collected  July  13, 1882,  by  Mr.  John 
Murdock. 

Ilahitat, — Point  Barrow,  Alaska. 

Type.—C2X.  No.  5495,  U.S.N.M. 

SCATOPHAGA   CRINITA,  new  species. 

Differs  from  the  above  description  of  nub! f era  only  as  follows:  Occi- 
put bluish  gray  pruinose,  no  velvet  black  circle  around  the  ocelli,  frontal 
vitta,  reddish  brown,  antennte  black,  extreme  apex  of  second  joint  red- 
dish brown,  body  bluish  gray  pruinose,  hairs  of  mesonotum  rather 
long,  black,  bristle  like,  those  of  the  abdomen  unusually  long,  crinkled, 
reddish  yellow,  dorsocentral  bristles  not  stouter  than  many  of  the 
adjacent  hairs,  pteropleura  bare,  hypopygium  and  entire  legs  black, 
hairs  of  legs  unusually  long  and  rather  abundant,  middle  tibise  each 
bearing  one  or  two  stout  bristles  and  several  bristly  hairs  on  the  outer 
side,  hind  tibite  destitute  of  bristles,  wings  grayish  hyaline,  cross  veins 
not  bordered  with  brown;  length,  10  mm.  A  male  specimen,  collected 
in  July  or  August,  1897,  by  Mr.  Barrett-Hamilton. 

Ifahltat, — Bering  Island. 

Type.— Cat.  No.  5496,  U.S.N.M. 

HEXAMITOCERA    FLAVIDA,   new  species. 

Yellow,  an  oeellar  dot  and  hind  margins  of  the  first  three  abdominal 
segments,  black,  bristles  and  most  of  the  hairs  also  black;  front  much 
naiTowed  anteriorly,  at  the  lower  end  less  than  half  as  wide  as  either 
eye,  three  pairs  of  f  ronto-orbitals,  antenna  four-fifths  as  long  as  the  face, 

Digitized  by  VjOOQ IC 


»o.  1225.  SOME  NEW  DIPTERA^COQ  UILLETT,  613 


the  third  joint  only  slightly^  longer  than  the  second,  arista  bare;  five 
pairs  of  doi'socentral  bristles,  two  humeral,  propleuml  and  sternopleural 
bristles,  three  on  hind  margin  of  the  mesopleura,  pteropleura  bare, 
scutellum  bearing  a  very  long  median  pair  of  macrochseta;  all  femoi-a 
bristly,  front  tibite  each  bearing  a  bristle  on  the  fix)nt  and  hind  sides, 
middle  tibiae  with  one  on  the  front  and  two  on  the  hind  side,  hind  ones 
each  with  two  pairs  on  the  outer  side;  wings  hyaline,  unmarked; 
length,  5  mm.     A  male  specimen,  collected  by  Mrs.  A.  T.  Slosson. 

Habitat. — Franconia,  New  Hampshire. 

Ti/j?e.—C^t  No.  5497,  U.S.N.M. 

PYCNOGLOSSA,  new  genus. 

Form  rather  short  and  robust,  head  in  profile  somewhat  trapezoidal, 
under  side  of  the  head  strongly  dmwn  upward  at  the  anterior  end, 
bearing  about  four  strong  bristles,  vibrissa  well  developed,  face 
slightly  concave,  antennae  almost  as  long  as  the  face,  deflexed,  the  third 
joint  somewhat  oval,  rounded  at  the  apex,  slightly  longer  than  wide, 
about  twice  as  long  as  the  second,  arista  sub-basal,  plumose  nearly  to 
the  tip,  the  penultimate  joint  scarcely  longer  than  broad;  frontal 
bristles  descending  nearly  to  base  of  antennae;  e^^es  oval,  cheeks  less 
than  one-fifth  as  wide  as  the  eye-height;  proboscis  excessively  large 
and  thick,  about  as  long  as  height  of  head,  palpi  slightl}'  clavate,  bearing 
a  few  short  bristly  hairs  at  the  apex;  thorax  bearing  five  dorsocen- 
trals,  one  prsesutural,  one  intrahumeral,  two  humeral,  twoposthumeral, 
four  supra-alar,  two  intra-alar,  two  propleural,  a  row  along  the  hind 
margin  of  the  mesopleum,  and  three  sternopleuml  bristles;  abdomen 
elongate  oval;  all  femora  and  tibiae  bristly,  no  erect  bristle  on  inner 
side  of  the  front  tibiee;  lower  calypteres  scarcely  apparent,  venation 
of  wings  practically  as  in  Scatophaga^  costa  beset  with  rather  short 
bristly  spines,  and  with  a  longer  pair  at  apex  of  the  auxiliary  vein. 

Type^  the  following  species; 

PYCNOGLOSSA  FLAVIPENNIS,  new  species. 

Black,  the  halteres  yellow,  face,  sides  of  front  and  greater  part  of 
cheeks  gray  pruinose,  body  somewhat  polished;  scutellum  bearing 
four  long  bristles  and  a  few  short  bristly  hairs,  pteropleura  bare; 
wings  unusually  short  and  broad,  strongly  tinged  with  yellow,  the 
veins  also  yellow;  length,  5  mm.  A  female  specimen,  collected  by 
Prof.  O.  B.  Johnson. 

Habitat,  — Washington. 

Type,— Cfit.  No.  5498,  U.S.N.M. 

PLETHOCH^rCTA,  new  genus. 

Differs  from  the  above  description  of  Pycnoglossa  onlv  as  follows: 
Under  side  of  head  fringed  with  about  ten  bristles,  antennae  three- 
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fifths  as  long  as  the  face,  the  third  joint  only  slightly  longer  than  the 
second,  arista  bare,  proboscis  small,  about  half  as  long  as  height  of 
head,  palpi  at  apex  each  bearing  a  black  bristle  as  long  as  the  palpi, 
costa  of  wings  destitute  of  bristly  spines. 
Tyj)ej  the  following  species: 

PLETHOCH-ffiTA  VARICOLOR.  new  species. 

Head  yellow,  an  ocellar  spot  and  a  transverse  spot  above  center  of 
occiput,  black;  face,  cheeks,  and  sides  of  front  whitish  pruinose,  frontal 
vitta  dark  yellow,  changing  above  into  yellowish  brown;  antennae 
brownish  black,  the  first  two  joints  yellow;  proboscis  black,  palpi 
yellow;  thorax  black,  opaque,  gray  pruinose,  the  humeri  and  hind 
angles  reddish  yellow,  pteropleura  bare,  scutellum  reddish  yellow,  the 
upper  surface  brown,  bearing  a  few  short  bristly  hairs,  a  pair  of  very 
long  submedian  bristles,  a  pair  of  short  basal  ones,  and  a  short  apical 
pair;  abdomen  reddish  yellow,  the  hind  margins  of  first  three  segments 
and  the  genitalia  brownish;  legs  yellow,  tarsi  brownish,  front  tibi© 
each  bearing  one  bristle  on  the  front  and  one  on  the  hind  side,  middle 
tibise  with  one  on  the  inner,  one  on  the  front,  and  two  on  the  hind  side, 
hind  tibise  with  one  on  the  inner,  three  on  the  front,  and  four  on  the 
hind  side;  wings  grayish  hyaline,  unmarked,  halteres  yellow;  length, 
8  mm.  A  female  specimen,  collected  August  19,  189'i,  by  Mr.  C.  W. 
Johnson. 

Ilahitat, — Delaware  County,  Pennsylvania. 

7i//>^.— Cat.  No.  5499,  U.S.N.M. 

Family  HELOMYZID^. 

ANOROSTOMA  OPACA,  new  species. 

Head  yellow,  opaque,  white  pruinose,  the  front  and  upper  part  of 
the  occiput  tinged  with  bluish  gray,  a  velvet  black  spot  between  the 
antennae  and  each  eye,  antennae  brownish,  the  arista  marked  before 
its  middle  with  a  white  ring,  palpi  yellow,  proboscis  brown;  body 
brown,  opaque,  bluish  gray  pruinose,  mesonotum  with  four,  the 
pleura  with  one  brownish  pruinose  vittje;  sternopleura  bearing  numer- 
ous short  bristly  hairs  and  with  two  stout  bristles;  legs  yellow, 
opaque  grayish  pruinose  except  a  polished  spot  at  base  of  the  poste- 
rior side  of  the  first  two  pairs  and  a  streak  on  the  posterior  side  of  the 
hind  ones;  wings  whitish,  marked  with  large  pale  gray  spots  and  with 
a  black  cloud  covering  the  small  and  hind  crossveins,  a  small  black 
spot  beneath  apex  of  auxiliary  vein,  one  slightly  before  middle  of 
antepenultimate  section  of  the  fourth  vein,  and  several  smaller  spots 
on  some  of  the  other  veins;  the  gray  colpr  fills  the  whole  marginal 
cell  beyond  apex  of  auxiliary  vein,  nearly  the  entire  second  half  of 
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the  submarginal,  etc. ;  length,  7  mm.    A  female  specimen  captured  by 
the  writer. 

Habitat. — Los  Angeles  County,  California. 

Type.—C9X.  No.  5600,  U.S.N.M. 

Family  SCIOMYZID^. 

TETANOCERA  SETOSA,  new  species. 

Head  yellow,  the  face,  cheeks,  occiput,  and  narrow  lateral  margins 
of  the  front,  white  pruinose,  an  elongated  brown  spot  below  lower 
end  of  each  eye,  a  brown  ocellar  dot,  front  opaque,  a  median  line  and 
streak  at  each  lower  corner,  brown,  antennae  yellow,  the  third  joint 
orange  yellow,  slightly  shorter  than  the  very  broad  second  joint,  the 
latter  bearing  two  strong  spines  near  apex  of  upper  side,  the  third  joint 
considerably  concave  on  the  outer  upper  portion,  arista  black,  long 
plumose,  palpi  yellow,  proboscis  brownish;  body  brown,  thinly  whit- 
ish pruinose,  mesonotum  marked  with  four  brown  vittse,  the  median 
pair  very  narrow,  a  broad  brown  vitta  on  upper  part  of  pleura  and 
two  on  the  scutellum;  mesopleura  covered  with  short  hairs  and  with 
two  bristles  along  the  hind  edge,  pteropleura  bearing  one  or  two 
bristles,  otherwise  bare,  sternopleura  covered  with  short  hairs  and 
bearing  a  single  bristle;  halteres  and  legs  yellow,  apices  of  tibiae 
brown;  wings  pale  brownish,  darker  brown  in  the  marginal  cell,  cov- 
ered with  pale  yellowish  and  whitish  dots  and  spots,  the  largest 
located  in  the  marginal  cell;  length,  6  to  7  mm.  Nine  specimens,  of 
both  sexes. 

Habitat. — New  Bedford  (Dr.  Garry  de  N.  Hough)  and  Barnstable 
(August  5,  E.  Burgess),  Massachusetts  and  Georgia  (H.  K.  Morrison). 

IV/>€^.— Cat.  No.  6501,  U.S.N.M. 

SCIOMYZA  GUTTATA,  new  species. 

Head  yellow,  upper  part  of  occiput  and  three  vittae  on  upper  half 
of  front  black,  gray  pruinose,  a  brown  dot  at  base  of  each  bristle, 
front  opaque,  two  pairs  of  orbital  bristles,  a  velvet  black  spot  on  each 
side  of  base  of  antennse,  the  latter  yellow,  along  the  upper  edge  brown, 
arista  brown,  short  plumose,  mouth  parts  yellowish;  body  black, 
thickly  dotted  with  brown,  a  brown  vitta  on  upper  part  of  pleura  and 
one  on  the  sternopleura,  a  brown  spot  in  center  of  scutellum;  poste- 
rior upper  corner  of  mesopleura  and  upper  portion  of  sternopleura 
bearing  many  short  hairs,  pteropleura  bearing  one  or  two  bristles  and 
a  few  hairs;  legs  brown,  the  front  coxae,  a  ring  beyond  middle  of 
each  middle  and  hind  femur,  the  middle  tibiae  except  their  apices, 
middle  of  each  hind  tibiae  and  the  middle  and  hind  tarsi  except  their 
apices,  yellow;  knobs  of  halteres  brown,  the  stems  yellow;  wings 
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pale  brownish,  darker  brown  along  outer  half  of  oosta  and  at  apex, 
thickly  covered  with  whitish  hyaline  dots  except  the  apex,  marginai 
cell  })eyond  apex  of  first  vein  containing  two  pairs  of  whitish  spots, 
and  a  small  dot  in  its  extreme  apex;  length  3  mm.  A  female 
specimen. 

Ifahitat.  — Texas. 

7i7>..— Cat.  No.  5502,  U.S.N.M. 

SCIOMYZA  ALBOVARIA,  new  species. 

Head  yellow,  upper  part  of  occiput  and  three  vittte  on  the  front  black, 
gray  pruinose,  the  median  vitta  reaching  slightly  below  center  of  front 
and  bordered  each  side  with  orange  brown,  the  latei-al  ones  each  form- 
ing a  tooth  below  the  lowest  of  the  two  frontal  bristles,  below  which 
it  is  veiT  narrowly  extended  to  lower  end  of  the  front,  a  Uack  or 
brown  spot  on  each  side  of  base  of  antennse,  one  on  lower  part  of  face, 
two  on  each  cheek  and  one  near  middle  of  each  occipital  orbit;  antennae 
orange  yellow,  the  arista  brown,  mther  long  plumose,  its  base  and  the 
mouth  parts  yellow,  apices  of  palpi  brown;  thorax  brown,  grayish 
pruinose,  mesonotum  marked  with  four  brown  vitt«,  a  broad  brown 
vitta  on  upper  part  of  pleura  and  usually  one  on  the  sternopleura: 
mesopleura  bare,  a  few  short  hairs  above  the  front  coxie,  pteropleura 
bearing  one  or  two  bristles  and  a  few  hairs,  sternopleura  covered  with 
short  hairs;  seutelluni  yellowish,  a  central  brown  spot;  abdomen  pol- 
ished, brown,  apices  of  the  segments  and  male  genitalia  yellowish, 
opaque,  gray  pruinose;  legs  of  male  yellow,  bases  of  middle  and  hind 
coxa3  and  both  ends  of  all  femora  and  tibiae  brown,  tarsi  toward  their 
apices  brownish,  the  last  joint  yellowish- white;  in  the  female  the  front 
femora  and  joints  2  to  4  of  front  tarsi  blackish,  5  brown,  1  whitish; 
wings  whitish  hvaline,  costal  cell  purer  white,  costal  margin  beyond 
apex  of  first  vein  continued  around  apex  of  wing,  and  a  border  to  most 
of  the  veins  except  the  first  three,  brown,  veins  brown,  the  humeral 
crossvein,  auxiliary  and  first  vein,  except  middle  of  the  latter,  usually 
the  first  section  of  the  third,  and  the  second  vein  from  near  its  base  to 
apex  of  the  first,  whitish;  halteres  3'ellow;  length,  3  to  5  mm.  Two 
males  and  three  females. 

Ilahitat, — New  York  (Nathan  Banks);  White  Mountains,  New 
Hampshire,  and  North  Carolina  (H.  K.  Morrison). 

Type,— Cat,  No.  5503,  U.S.N.M. 

NEUROCTENA  FUMIDA,  new  species. 

Head  and  its  members  yellow,  the  front,  except  its  upper  angles  and 
an  ocellar  spot,  dark  velvety  omnge,  shading  below  into  light  yellow; 
antennal  arista  pubescent,  apically  brown;  thorax,  scutellum,  and  legs 
reddish  yellow,  tarsi  black;  abdomen  black,  base  of  first  segment  and 
apex  of  abdomen  beyond  hind  margin  of  fifth  reddish  yellow;  halteres 

Digitized  by  VjOOQ IC 


>«.i-a5.  SOME  NEW  DIPTERA'-COQVILLETT.  617 

yellow;  all  hairs  and  bristles  except  those  of  the  calypteres  black; 
wings  gray,  the  extreme  bases  yellowish,  apex  of  first  vein  consider- 
ably beyond  the  snmll  crossvein;  length,  5.5  lum.  A  female  specimen, 
collected  August  17  by  Prof.  T.  D.  A.  Cockerell. 

Habitat. — Beulah,  New  Mexico. 

ry/?€.— Cat.  No.  5504,  U.S.N.M. 

DRYOMYZA  ARISTALIS,  new  species. 

Head  light  yellow,  front  polished,  a  brown  fascia  on  its  lower  part, 
face,  except  on  the  sides,  highly  polished,  blackish  brown,  antennae 
yellow,  the  third  joint  ellipsoidal,  arista  black,  very  thick  at  base, 
densely  covered  with  long  black  hairs,  clypeus  not  projecting,  pro- 
boscis dark  yellow,  palpi  yellowish,  the  apices  brown;  body  reddish 
yellow,  polished,  one  bristle  and  a  few  short  hairs  above  each  front 
cox»,  several  short  hairs  on  upper  hind  corner  of  the  mesopleura, 
which  is  otherwise  bare,  pteropleura  bearing  one  or  two  bristles  and  a 
few  short  hairs,  sternopleura  covered  with  short  hairs  but  destitute  of 
bristles;  legs  light  yellow,  a  brown  spot  on  apical  portion  of  anterior 
side  of  each  front  femur,  front  tibise  and  their  tarsi  black,  apices  of  other 
tarsi  brown;  wings  hyaline,  base  of  submarginal  cell  slightly  before 
base  of  discal,  apex  of  first  vein  opposite  the  small  crossvein;  all  hail's 
and  bristles,  except  those  on  the  calypteres,  black;  length,  7  mm.  A 
female  specimen,  collected  by  Mr.  W.  Hague  Harrington. 

Habitat. — Ottawa,  Canada. 

7V^.— Cat.  No.  5505,  U.S.N.M. 

Family  PSILID.E. 

PSILA  FRONTALIS,  new  species. 

Yellow,  polished,  the  frontal  triangle,  reaching  nearly  to  lower  end 
of  the  front,  black,  polished,  antennal  arista  and  bristles  of  head  and 
body  black,  the  arista  pubescent;  antennae  slightly  over  half  as  long  as 
face,  the  third  joint  one-half  longer  than  broad,  eyes  slightly  higher 
than  long;  wings  yellowish  hyaline,  the  veins  yellow;  length,  3  to  3.5 
mm.  Two  males  and  one  female,  the  latter  collected  by  Mrs.  Annie 
T.  Slosson. 

Habitat. — Franconia,  New  Hampshire. 

Type.—G^t.  No.  5506,  U.S.N.M. 

LOXOCERA  FUMIPENNIS,  new  species. 

Head  yellow,  three  spots  on  upper  part  of  occiput,  the  front  except 
the  orbits,  and  the  face  except  a  triangular  spot  in  middle  of  lower 
part,  black;  front  subopaque,  the  large  triangle  highly  polished, 
antennae  linear,  almost  twice  as  long  as  the  face,  black,  the  second  joint 
brown,  arista  nearly  bare,  yellow,  the  apical  portion  whitish;  proboscis 
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reddish,  the  palpi  yellow;  body  polished,  slightly  scabrous,  reddish 
yellow,  a  median  vitta  on  mesonotum  and  a  dorsal  spot  on  the  first 
abdominal  segment,  black;  legs  reddish  yellow,  apices  of  tarsi  brown; 
halteres  light  yellow;  wings  smoky  gray,  sometimes  nearly  hyaline  in 
some  of  the  cells,  unusually  short  and  broad;  lerigth,  4  to  5.5  mm. 
Four  males  and  two  females. 

Habitat. — Baldwin,  Kansas  (May,  J.C.  Bridwell);  and  Texas  (Nathan 
Banks). 

Tyjp^.— Cat.  No.  5507,  U.S.N.M. 

FamUy  DROSOPHILIDJS. 

PHORTICA  VITTATA,  new  species. 

Head  yellow,  a  black  ocellar  dot,  continued  as  a  pale  brown  ntta 
attenuated  anteriorly  and  reaching  lower  edge  of  the  front,  at  which 
point  is  a  black  dot,  a  black  dot  beneath  base  of  each  antennas,  one  at 
base  of  each  vibrissa  extending  a«  a  pale  brown  streak  on  the  adjacent 
cheek,  a  black  mark  above  insertion  of  the  neck,  antennae  and  pro- 
boscis yellow,  palpi  velvet  black;  thorax  and  scutellum  yellow,  meso- 
notum polished,  marked  with  4  to  7  black  vittse,  pleura  marked  with 
a  broad  black  median  vitta;  abdomen  yellow,  middle  of  dorsum  largely 
brown  or  black,  most  extended  on  the  hind  margins  of  the  segments, 
two  lateral  vittee,  not  visible  from  above,  and  apex  of  venter  brown; 
legs  whitish,  a  brown  band  near  apex  of  each  middle  and  hind  femur; 
wings  dark  brown,  becoming  hyaline  along  the  hind  margin;  halteres 
yellow;  length,  3  to  4  mm.     Three  specimens. 

IMAtat, — Avalon  (June  8),  and  Delaware  Water  Gap,  New  Jersey 
(July  12,  C.  W.  Johnson);  and  New  York  (Nathan  Banks). 

Tyi?^.— Cat.  No.  5508,  U.S.N.M. 
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A  LIST  OF  THE  FERNS  AND  FERN  ALLIES  OF  NORTH 
AMERICA  NORTH  OF  MEXICO,  WITH  PRINCIPAL  SYNO- 
NYMS AND  DISTRIBUTION. 


By  William  R.  Maxon, 

Aid  in  Cryptogam ic  Botany ^  Divi»ioii  of  Plants. 


In  all  the  literature  relatinjr  to  American  ferns  and  the  so-called 
"fern  allies,''  there  have  hitherto  appeared  but  two  systematic  treatises 
of  sufficient!}"  wide  scope  to  include  the  entire  territory  of  North 
America  north  of  Mexico,  namely,  the  Ferns  of  North  America,  by 
Prof.  D.  C.  Eaton  (1877-1880),  and  Our  Native  Ferns  and  Their  Allies 
(in  several  editions,  1881-1900),  by  Prof.  L.  M.  Underwood.  The 
first  of  these,  a  monograph  of  two  large  quarto  volumes,  contains 
descriptions  and  colored  figures  of  all  species  comprised  in  the  groups 
known  at  that  time  as  the  orders  Filices  and  Ophioglossaceae.  The 
treatment  is  full  but  concise,  the  style  clear,  the  figures  for  the  most 
part  excellent;  and  the  work  as  a  whole  must  be  regarded  as  the  founda- 
tion for  all  subsequent  studies  of  North  American  ferns.  Without 
its  good  influence  it  is  unlikely  that  the  present  degree  of  progress 
could  have  been  attained;  but  we  should  remember  first  of  all  that  it 
represents  a  critical  estimate  of  the  groups  as  they  were  understood 
over  twenty  years  ago,  and  that  since  its  appearance  there  has  elapsed 
a  period  marked  by  unexampled  botanical  activity  and  progress. 
There  has  been  collected  in  the  meantime  abundant  material  of  many 
species  either  entirely  new  or  then  represented  in  herbaria  by  mere 
fragments,  and  with  the  aid  of  these  specimens  careful  studies  have 
been  accomplished  in  the  light  of  which  not  only  new  specific  names 
have  been  proposed,  but  many  changes  in  the  older  definitions  of  spe- 
cies have  been  shown  to  be  desimble.  If,  then,  we  recognize  that  there 
have  been  and  must  continue  to  be  many  departures  from  the  treat- 
ment contained  in  Professor  Eaton's  great  work,  we  may  escape  that 
extreme  conservatism  which  occaijionally  manifests  itself  in  opposing 
innovation  of  almost  any  sort,  and  which  regards  the  setting  aside  of 
an  opinion  there  expressed  as  a  proceeding  hardly  within  the  bounds 
of  propriety. 

Proceedings  U.  S.  National  Museum,  Vol.  XXIII~No  1226. 
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The  cost  of  Professor  Eaton's  volumes  has  been  such,  unfortunately, 
as  to  place  them  beyond  the  reach  of  a  majority  of  fern  students;  and 
largely  on  this  account  it  has  remained  for  Professor  Underwood's 
attractive  little  book  to  really  popularize  the  study  of  ferns  within  the 
United  States.  The  first  edition  of  the  latter  appeared  in  1881,  and 
was  entitled  Our  Native  Ferns  and  How  to  Study  Them.  It  contained 
116  pages,  the  first  half  being  devoted  to  chapters  on  the  haunts,  habits, 
and  distribution  of  ferns,  their  morphology  and  structure,  methods  of 
study,  and  the  like;  the  remaining  portion  comprising  a  S3^stematie 
ari'angement  of  the  groups  treated  by  Eaton  in  his  larger  work.  The 
second  edition,  made  necessary  by  a  remarkable  demand  for  the  first, 
appeared  the  following  year  under  the  slightly  emended  title,  Our 
Native  Ferns  and  Their  Allies,  preserving  the  general  scheme  of  the 
former  volume,  but  extending  the  systematic  treatment  to  include  the 
Equisetaceae,  Marsileaceae,  Salviniaceae,  Lycopodiaceae,  Selaginella- 
ceae,  and  Iso^taceae,  which  had  merely  been  listed  in  the  first  edition. 
The  thii-d  edition  appeared  in  1888,  being  practically  an  enlargement  of 
the  preceding.  The  fourth  was  issued  in  1893,  and  contained  a  num- 
ber of  nomenclatorial  changes — notably  the  substitution  of  Dryopteris 
for  Aspidium — to  bring  the  nomenclature  to  the  standard  set  by  the 
*' Rochester  code."  The  fifth  edition  (1896),  except  for  the  addition 
of  a  few  species,  is  practically  like  the  fourth.  The  sixth  and  last, 
which  appeared  in  June,  1900,  is  extensively  remodeled  in  conformity 
with  the  author's  views  as  set  forth  in  part  in  a  Review  of  the  Genera 
of  Ferns  proposed  prior  to  1832.*  The  most  notable  changes  have  to 
do  with  matters  of  nomenclature,  though  the  systematic  arrangement 
is  also  considerably  modified  and  the  number  of  sp)ecies  increased.  It 
is  hardly  to  be  supposed  that  further  studies  will  not  result  in  addi 
tional  changes;  nevertheless  nothing  is  more  certain  than  that  the 
present  edition  represents  the  most  logical  sequence  of  genera  and  the 
most  reasonable  estimate  of  our  species  that  has  yet  been  presented. 
Its  general  scheme  has  been  followed  closely  in  the  preparation  of  the 
present  paper. 

Owing  to  the  fact  that  Professor  Underwood's  is  essentially  a  ]X)pu- 
lar  treatise,  all  citations  are  naturally  and  properly  omitted.  In  the 
Ferns  of  North  America,  on  the  other  hand,  we  have  extensive  but 
often  incomplete  bibliography  under  each  species;  but  notwithstand- 
ing its  incompleteness  there  has  hitherto  appeared  no  index  of  syn- 
onyms or  compendium  of  any  sort  to  take  its  place.  The  present  list 
has  been  prepared,  therefore,  with  the  object  of  affording  full  citations 
for  all  the  included  species  and  for  the  more  important  synonyms. 
An  especial  effort  has  been  made  to  insure  the  accurate  citation  of 
references  to  all  original  descriptions.  It  has  been  impossible  to  verify 
without  exception  every  citation;  but  the  number  unverified  is  very 

*  Mem.  Torr.  Club  6 :  247-283.    1899. 
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small.  The  changes  in  the  nomenclature  of  certain  groups  have  been 
so  extensive  during  the  past  few  years  as  to  necessitate  devoting  con- 
siderable space  to  their  synonymy;  but  a  constant  aim  has  been  to 
avoid  the  burden  of  useless  bibliography.  Such  vernacular  names  as 
are  in  general  use  have  been  admitted,  following  the  correct  scientific 
name  of  the  species  and  in  the  order  of  their  importance. 

There  is  at  least  one  other  feature  which  has  seemed  to  warrant  the 
publication  of  this  list  in  its  present  form,  namely,  the  considerable 
amount  of  attention  given  nowadays  to  geographical  distribution. 
Within  the  past  twenty  years  we  have  had  but  three  comprehensive 
lists  relating  to  North  American  pteridophyta  and  dealing  with  this 
phase  of  fern  study.  The  first  of  these,  a  Systematic  Fern-list, 
was  issued  by  Professor  liaton  in  1880.  Its  scope  is  well  explained 
in  the  supplementary  title,  A  Classified  List  of  the  Known  Ferns  of 
the  United  States  of  America,  with  the  Geographical  Range  of  the 
Species.  The  disposition  is  practically  that  of  the  Ferns  of  North 
America.  The  second  list,  published  by  Mr.  George  E.  Davenport 
in  the  Proceedings  of  the  American  Philosophical  Society  in  1883, 
applies  only  to  the  United  States  and  Alaska.  It  contains  an  enumer- 
ation of  the  ferns  only,  some  comparative  tables  showing  their  distri- 
bution state  by  state,  and  an  interesting  discussion  of  the  range  of 
certain  species.  The  third,  issued  in  1895,  by  the  Linnsean  Fern 
Chapter,  as  Linnrean  Fern  Bulletin  No.  9,  is  a  list  of  the  species  of 
Pteridophyta  of  North  America  north  of  Mexico,  without  synonymy, 
but  with  distribution  briefly  indicated.  These  and  the  numerous 
other  lists  and  papers  mentioned  below  have  been  consulted  in  the 
preparation  of  this  paper;  but  the  ranges  herein  given  have  been 
determined  chiefly  by  careful  examination  of  the  material  in  the  U.  S. 
National  Herbarium,  the  herbarium  of  Columbia  University,  the  herba- 
rium of  the  New  York  Botanical  Garden,  and,  in  certain  genera,  the 
D.  C.  Eaton  herbarium  at  Yale  University  and  the  herbarium  of  the 
California  Academy  of  Sciences.  Few  records  unsubstantiated  by 
specimens  have  been  allowed.  Many  wrong  identifications  have  been 
corrected,  and  the  utmost  care  has  been  taken  to  eliminate  doubtful 
records,  whether  of  old  or  recent  standing. 

The  following  summary  will  be  found  to  contain  a  large  proportion 
of  the  more  important  lists  or  extended  papers  on  the  distribution  and 
systematic  relationship  of  our  species: 

1829.  Synoptical  Tables  of  the  Ferns  and  Mosses  of  the  United  States.     Lewis  C.  Beck 

in  the  American  Journal  of  Science  16:  287-297. 
1840.  Acotyledonae  [of  North  America].    Sir  W.  J.  Hooker,  Flora  Boreali- American  a 

2:  258-270. 

1843.  Flowerless  or  Cryptogamoiis  Plants  [of  New  York  State].    John  Torrey,  A 

Flora  of  the  State  of  New  York  2 :  480-514. 

1844.  A  Monography  of  the  North  American  Species  of  Equisetum.    Alexander 

Braun  in  the  American  Journal  of  Science  46:  81-91. 
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1*47.  im  th^  N.^th  Xiuman  >pmc»  <d  lfoitK»  mnd  XanOa.     Alexander  Bnxm  in 

tbf  Americaa  J'^anal  ■  f  ?xiei>Cf  II-  S:  ^-^6l 
l-^4•».  V<#^  .^  *<r«f  Fern*  '^rf  th^  Unitctl  <tas«p.     G.  Knnae  in  the  Ametican  Jciama] 

./f  .^  :*-n.>-  II.  •:  *4V-^. 
t^^.  [E»iii-*-tai:«ae.  Fil.*-**.  Lrropodiacene,  Hydroplwides].     D.  C  Eatoo  in  Beport 

on  the  UnJtM  States^  and  Mexican  Boowlarr  Sarrey  IF:  233-236. 
Ir^K  Fii:.-*^  '.rf  tbe  >-jatbera  rmt«d  States].     D.  C.  Eaton  in  Chaiimam    Flora  of 

iYmk  ^--athem  United  States  e»L  I.  5S^i». 
l*^fM.  Synofrt.-  rrf  Cao»iian  Feras  and  FUieoid  Planta.     Geori^  Lavson  in  Canadian 

Natnrali.^  II.  1:  -3S2-C>iX 
l«j^.  N^rt*^  .»n  tbe  HaMtab^ani  Vanetkaul  ManeCknadian  Ferns.     Umrid  R.  MK^oid 

in  Cana<lian  Naturalist  II.  1:  354-36S. 
1*>^7.  FiliijM!  [«>f  the  Xonbem  United  States].     D.  C.  Eaton  in  A.  Gray,  Manoal  of 

Botany  of  the  Northern  United  States  ed.  5.  655-672. 
I>j70.  [Re\new  of   Katharine   M.  LyelF*  The  Geographical  Handbook  of    Ferns.] 

D.  A.  Wan  in  Canadian  Natmaliet  II.  •:  S43-&I9. 
1M73.  Chec-klk^  of  the  Ferns  of  North  America  north  of  Mexico.     John  Robinaon. 

1875.  ^Geographical  Di^trihation  of  the  Ferns  of  North  America.     Jcdm  H.  Redfield 

in  Bailetin  of  the  Tonvy  Botanical  Onb  •:  1-7. 

1876.  Catalogue  of  the  Davenport  Herbariimi.     George  E.  Darenport. 

1876.  Catalfjgiie  of  North  American  FemsL  William  Edwards.  [Ed.  4.  The  third 
erlition  (.1874 1  bears  a  elightlr  di£Eetent  title.  A  fifth  edition  mppeaied  in 
1879.] 

1878.  Ferns  of  Kentucky.    John  WUIiamaon.     [A  local  fern  flora  of  155  pages,  con- 

taining illii.«trations  of  the  species,  and  brief  chapters  on  the  stractore,  culti- 
vation, collection,  and  sitwly  of  ferns.] 

1879.  Catak^gue  of  the  "Davenport  Herbarium"  of  North  American  Ferns  .... 

GeoiKfe  E.  Davenport. 
1879.  Fenis  of  the  Southwest.    D.  C.  Eaton  in  Report  U.  a  Geographical  Surveya 
Wcit  of  One  Hundredth  Meridian  •:  301-340.     [Volume  6  of  this  report  is 
usually  known  as   *'Bot.  Wheeler  Survey."     It  bears  date  of   1878,  but 
appeared  fin^t  in  May,  1879.] 
«^.  Systematic  Femlist;  aClaasifie*!  List  of  the  Known  Ferns  of  the  United  SUtes 
1880    V  ^'^  '\"'^"'*'  ^'^^^  ^^^  geographical  range  of  the  Species.     Daniel  C.  Eaton. 

•    \  ascular  Acrogens  [of  California].     D,  C.  Eaton  in  Wateon  and  Brewer,  Botany 
18>S2     p.  ^' ^^**^*>™a  2:  329-.352. 
^^^2    Th"'r'''  ^^^  ^^^^"^  ^^"^^  including  Arizona.     J.  G.  Lemmon, 

th    1"?  ^"^"^^^  '''  ^""^^  America.     Geoi^  Englemann  in  Transactions  of 
18K2     IT  J  ;      '"*®  Academy  of  Science  4:  358-390. 

Stati''."?^"''*''^  "^"^^^  ^^'^^'^"^  ^**^  distribution  of  Ferns  in  the  United 
Phil.>H,oh;^r^:  ,  ^^^  ^'  Davenport  in  Proceedings  of  the  American 
^^«3.    Catal  'Society  20:  605-612. 

^^«'^-   Cana^uLTpllSn^^^^  Supplement,     Geonje  E.  Davenport. 

iH^-r         ^'^««a<nions  orTh.  Pi  o^*^''''"  ''"^  '^'  ^-  ^-  ^^*«^  ^"  Proceedings  and 

1887     T,"^^^»^tinofthT^'^^  L,M.  Underwood  and  O-F.  Cook 

^««7.    Reeent  Addition^  to Thl^'  ^^''^^  ^^^^'*^  ^^^• 

^«SB.   ^^^^  and  iC^:^::^-^/''^^^^^  •  ;     T.  J,  W.  Bu^  in  P^. 


^^«nt  Additions  to  thl'n  ^^'""^^  Club  14:  89-94, 

^^^:  Tul  ^^^^^^^i^Sr  L  M%^r  ^'^'^  -'  Canada  4*r^ra 
A  he  Fern  T?i ■'swies.     L.  M.  Underworwl  in  r^*-«:~.i  r- i*- 


^"e'Ti  Flora  of  CanaZ"     ^- ^^- ^''**«'^o«i  in  Botanical  Gaiette  18:  89^ 
^""•^1  later  in  the  «ime  v..        *^  l^^^^n.      [This  excellent  work  *«8  «■ 
^  «n  Appendix  ipT^Jt-u'fV^''  *'*'«  ^  School  Pem  Flora  of  Ou-d. 
VVP.  22i_2ol)  to  How  Plants  Grow,  by  A«  Gray]. 
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1890.  Catalogue  of  Canadian  Plants.    Part  V.    Acrogens.    John  Macoun. 

1890.  Vascular  Acrogens  or  Pteridophytes  [of  the  Northern  Uniteil  States].     D.  C. 

Eaton  in  A.  Gray,  Manual  of  Botany  of  the  Northern  United  States  ed.  6. 

675-701. 
1895.  Ferns  and  Evergreens  of  New  England.     Edward  Knobel. 

1895.  The  Pteridophyta  of  North  America,  north  of  Mexico.     Linnsean  Fern  Bulle- 

tin No.  9,  Willard  N.  Clute,  editor. 

1896.  The  Ferns  and  Fern  Allies  of  New  England.     Kaynal  Dodge.     [An  excellent 

descriptive  work  of  viii  -|-  52  pages.] 
1896.  Pteridophyta  [of  the  Northern  United  States,  Canada  ....].     L.  M.  Under- 
wood in  Britton  and  Brown,  Illustrated  Flora  of  the  Northern  United  States, 
Canada  ....  1: 1-48. 

1896.  Ferns  of  Iowa  and  their  Allies.    T.  J.  Fitzpatrick. 

1897.  A  Revision  of  the  North  American  Species  of  Ophioglossum.     Elizabeth  G. 

Britton  in  Bulletin  of  the  Torrey  Botanical  Club  84:  545-^559. 

1898.  Selaginella  rupestris  and  its  Allies.     L.  M.  Underwood  in  Bulletin  of  the  Tor- 

rey Botanical  Qub  25: 125-133. 

1898.  American  Ferns:  I;  the  temate  species  of  Botrychium.    L.  M.  Underwood  in 

Bulletin  of  the  Torrey  Botanical  Club  85:  521^541. 

1899.  How  to  Know  the  Ferns.    Frances  Theodora  Parsons.    [An  extremely  popular 

account  of  the  ferns  of  the  northeastern  United  States;  pp.  215.] 

1900.  A  Review  of  the  Species  of  Lycopodium  of  North  America.     F.  E.  Lloyd  and 

L.  M.  Underwood  in  Bulletin  of  the  Torrey  Botanical  Club  27: 147-168. 
1900.  The  Genus  Isoetes  in  New  England.     A.  A.  Eaton  in  Fern  wort  Papers  1-16. 

The  files  of  the  Torrey  Botanical  Club,  especially  the  early  volumes, 
present  an  unusually  large  propoition  of  interesting  short  papers  and 
notes.  Special  mention  should  be  given  of  a  long  series  by  Mr. 
George  E.  Davenport,  beginning  in  the  sixth  volume  (1876),  and 
embracing  descriptions  of  many  new  species  and  notes  on  the  discov- 
ery and  distribution  of  many  others.  In  the  same  journal  Professor 
Eaton  began  with  the  fourth  volume  (1873)  a  series  entitled  New  and 
Little-known  Ferns  of  the  United  States,  which  extended  to  the 
tenth  volume  (1883).  The  files  of  the  Botanical  Grazette,  the  Ameri- 
can Naturalist,  the  American  Journal  of  Science,  and  several  other 
serials  are  replete  with  references  to  our  American  species,  as  are 
also  in  many  cases  the  publications  of  the  various  state  geological 
survej's.  The  only  journal  devoted  exclusively  to  the  study  of  pteri- 
dophyta is  The  Fern  Bulletin,  published  in  Binghamton,  New  York, 
and  beginning  with  1901  its  ninth  volume.  It  was  established  in  1893 
as  the  Linnsean  Fern  Bulletin,  and  from  that  time  on  has  constituted 
the  official  organ  of  the  Linnaean  Fern  Chapter,  an  organization  of 
fern  students  becoming  world-wide.  Descriptions  of  many  new  species 
have  appeared  in  this  journal  during  the  past  few  years. 

The  greater  portion  of  the  verification  of  citations  following  has 
been  accomplished  in  the  Library  of  Congress,  the  libraries  of  the 
Smithsonian  Institution  and  the  U.  S.  National  Museum,  and  in  the 
library  of  the  Department  of  Agriculture.  To  Prof.  E.  L.  Greene 
the  author  is  indebted  for  many  courtesies,  and  particularly  for  the  use 
of  his  extensive  library;  to  ilr.  Willard  N.  Clute  for  the  suggestion 
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-tA^— :  ^>  Pr  f -  L  IL  U--if?rwood  aai  Mr.  Gcorve  E.  Davenport  for 

rt^  'i^cj.i»-cl«.o  '.r  T^rtip-a&j*  of  bmbi-  refere^rts,  mod  e!;pccttDT  to 
u:*-  f"ni>-r  f-r  scmiat  rrinrai  onaerrstK*--:  to  Mr.  R  D.  Gilbert  for 
•  f*;rti»^:*^  ^xt^-^ifiei-  i«^-f)i^-s:kIlT  :^  tke  ^^cndr  of  ^pmmeiK^  in  kis  excel- 
W-r.:  pr:  -fct^  h^r'jariuir::  to  Mr.  Frederick  V.  CoviDe,  Mr.  O.  F.  Cook, 
Dr.  J.  N.  R  •^.  Ar.-i  Mr.  (."CArie?  Loci^  PoQari  for  nameroixs  helpful 
*u^5r*^ty.r.^*  %rA  ••r:r>  i-hl-:  to  Mr.  Alrah  A.  EjUon  for  reiisiiig  the 
Lw>tA/!«>^e  9jA  E#riL-*?taceae:  an*!  to  ^^eTeial  others  who  hare  cour- 
X^i  !•!  V  x— Lrt»^  -•J  ^^ontri'^fitinflr  'pevimeifci  and  datm  or  bj  sapplyiiig 
r^f^rrvLO**^  oCL«=*rwi***  uraTaiLiH>. 

PTERIDOPHYTA   Cohn. 
Family  I.     0PHI<X;L0>SACEAE  Pre>L  Tent.  Plerid.  10.  1836. 
OPHI06LOKUM  L.  Sp.  PI.  1*>k±  17^^ 
Ophioflowma  Tul^tvm  L.  >p.  PL  V^\'±.  1753.    AddcsVtongue. 

Ophioflowma  engelmmnni  Pniotl.  Jahrh.  Kon.  Bot.  Gart.  Berlin  3:318. 

y./.  l.t\  17,  1>>4. 

Vlririr.ia.  Ker.ti*  ky.  In«i:aiLa.  an«i  Mi«H.»aii.  ««mthwe»t  to  Loaiaaiuu  Texs^,  and 
Arizoi.^ 

Ophiof lofsmn  areoarinm   E.  G.  Brinon.  Ball.  Torn  Club  84 :  555.  pl> 

H^.liy   Yf^Aci,.    N«rw  Jer^y.      Rt>kin^haDi  County,    New  Hampehire    (.4.  .4. 

OphiogloMum  califomiciuii  PrantL  Jahrb.  KCn.  Bot.  Gart.  Berlin  3:315. 

Near  .**an  Dif^^,  Caiii'Mrnia  <  fUrelfiml  li-  Porru:  PriugUi. 

Ophioglossmn  alaakaniuii  E.  G.  Britton,   Bull.  Torr.  Club  84 :  556.  j}l. 
nfKf.  r,,  isii7. 

I'nala^ka  ]~laii<l.  Ala.-ka  i  T^rutr). 
OphiogloMtun  pnsilliim  Nutt.  Gen.  2 :  248.  1818. 

f}j,hiogb,^mm  nUflirnnU  Stunii;  Mart.  Fl.  Bras.  1* :  144.  1840,  not  L.  f. 

•South  Carolina  to  Florida,  w€>t  to  Ix)uisiana.     .\lso  in  .\rizona. 
Ophioglossam  crotalophoroides  Walt.  Fl.  Car.  "Ib^.  1788. 

Oj,f,iofjhfxn,u  hulhomin  Michx.  Fl.  Bor.  Ani.  2:276.  1803. 
•South  Carolina  an«l  Flori«la;  Alabama,  wei-tward  to  Texas. 

CHEIE0GL088A  PresI,   Abh.  Kon.  Bohm.  Gesell.  Wiss.  V. 
4 :  ^U.  1847. 

CheirogioMapalmata  (L.) Presl.  Abh.  Kan.  Bohm.  Gesell. Wiss. V.  4:317. 
1^47. 

^^phiorj/oymm  jKilmatum  L.  Sp.  PI.  10t>3.  1753. 
*  *orida. 
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BOTBTCHITJM  Sw.  Schrad.  Journ.  Bot.  1800« :  8.  1801. 

Botryduampnmioola  Covillein  Underw.  Our  Native  Ferns  ed.  6. 69. 1900. 
Crater  Lake,  Oregon  {CoviUe  &  Applegaie), 

Botrychinm  tenebrosnm  A.  A.  Eaton,  Fern  Bull.  7 :  8.  1899. 

New  Hampshire  to  Connecticut,  Long  Island  (New  York)  and  central  New  York. 

Botrychimn  simplex  E.  Hitchcock,  Am.  Journ.  Sci.  6 :  103.  pi.  S.  1823. 
Snake-tongue. 

New  England  to  Quebec,  west  to  Wyoming,  California,  and  Oregon. 

Botrychimn  Innaria  (L.)  Sw.  Schrad.  Journ.  Bot.  1800^  :  110.  1801. 

MOONWORT. 

Osmunda  lunaria  L.  Sp.  PI.  1064.  1753. 
Newfoundland  to  Connecticut,  central  New  York,  Michigan,  and  Minnesota. 
Also  in  Alaska,  and  south  in  the  mountains  to  Montana,  Colorado,  Utah, 
and  California. 

BotryclLiiim  boreale  (Fries)  Milde,  Bot.  Zeit.  15  :  880.  1857. 
Botrychium  lunaria  var.  boreale  Fries,  Herb.  Normale  16  :  85. 
Unalaska,  Alaska. 

Botrychimn  neglectmn  Wood,  Class-book  ed.  2.  816.  1860. 

Botrychium  matricariaefolium  of  American  authors,  not  A.  Br. ;  Doll.  Rhein.  Fl. 
24.  1843. 
Nova  Scotia  and  New  Brunswick  to  Maryland,  Ohio,  and  South  Dakota.    Alaska 
to  Washington. 

Botrychimn  matricariae  (Schrank)  Spreng.  Syst.  Veg.  4  :  23.  1827. 
Osmunda  matricariae  Schrank,  Baier.  Fl.  8  :  419.  1789. 
Botrychium  ruiaceum  Sw.  Schrad.  Journ.  Bot.  1800* :  110.  1801. 
Botrychium  Tnatricariaides  Willd.  Sp.  PL  5  :  62.  1810. 
Botnjchium  nUaefolium  A.  Br.  in  Doll.  Rhein.  Fl.  24.  1843. 
Labrador  to  northern  New  England  and  central  New  York. 

Botrychimn  bitematmn  (Lam.)  Underw.  Bot.  Gaz.  22  :  407.pl.  21.  1896. 
Osmunda  bitemala  Lam.  Encyc.  4  :  650.  1797. 
Botrppus  lunanoides  Michx.  Fl.  Bor.  Am.  S  :  274.  1803. 
Botrychium  J/unarioides  Sw.  Syn.  Fil.  172.  1806,  not  Gray. 

Botrychium  tematum  var.  lunarioides  D.  C.  Eaton,  Ferns  N.  Am.  1  :  148.  pi.  20, 
/.  S.  1878. 
South  Carolina  to  Florida  and  Louisiana. 

Botrychium  ditsectmn  Spreng.  Anleit.  Kennt.  Gewftchse  ed.  1.  3  :  172. 
1804.     Grape  fern.    Rattlesnake  fern. 

Botrychium  tematum  var.  dvtsectum  D.  C.  Eaton,  Ferns  N.  Am.  1  :  150.  pi.  :iO. 
/.  1.  1878. 
Maine  to  Virginia,  Kentucky,  Indiana,  and  Ohio. 

Botrychimn  obliqumn  Muhl. ;  Willd.  Sp.  PI.  6 :  63.  1810.    Grape  fern. 
Rattlesnake  fern. 

Botrychium  tematum  var.  ohlir/uum  D.  C.  Eaton,  Ferns  N.  Am.  1  :  149.  />'.  £0. 
f.  g.  1878. 
New  Brunswick  to  Florida,  Indiana,  and  Minnesota. 

Proc.  N.  M.  vol.  xxiii 10 

Digitized  by  VjOOQ  IC 


r» 2  r»  PR0CEEDISG8  OF  THE  SA  TJOSA  L  MVSEVM.  vol.  xxra. 

Botrychiam  obliqmun  intemediiim  (D.  C.  Eaton)  Underw.  Oar  Native 
Ferns  ed.  6.  72.  VM^.     Grape  ferx. 

Bfttrifchinm  t/rrmtum  var.  auatraU  sabvar.  iniermedmm  D.  C.  Eaton,  Ferns  ^- 

Ani.  1  :  149.  jjJ.  iOti  in  part   187 
N>w  England  and  New  York. 

Botrychiam  ailaifoliiuii  Presl,  Rel.  Haenk.  1 :  76.  1830. 

JftMrtjrhittm  ternntum  var.  atutmU  D.  C.  Eaton,  Ferns  N.  Am.  1  :  149.  pi,  20a  in 
I)art.  187H.     Not  Botryrhhim  atuircUe  R.  Br. 
California,  Ore^n,  and  British  Colcunbia. 

BotrychiTim  oonlteri  Underw.  Bull.  Torr.  Club  25  :  537.  1898. 
Wyoming,  the  Yellowstone  National  Petrk,  Montana,  and  Idaho. 

Botrychiun  occidentale  CTnderw.  Bull.  Torr.  Club  25 :  538.  1898.    West- 
ern MOONWORT. 
Oregon,  Washington,  and  British  Coltmnbia. 

BotrychiTim  lanoeolatnm  (S.  G.  Gmel.)  Angs.  Bot  Notiser  1854 :  68.  1854. 

Oimunfia  UmcetAata  S.  G.  Gmel.  Nov.  Comm.  Acad.  Sci.  Petrop.  18 :  516.  1768. 
Nova  Scotia  to  New  Jersey,  Pennsylvania,  Ohio,  Michigan,  and  Alaska.     Also  in 
British  Columbia,  Washington,  and  Colorado. 

Botrychinm  ▼irginianum  (L.)  Sw.  Schrad.  Journ.  Bot.  IWf :  111.  1801. 
Rattlesnake  fern.    Grape  fern. 

(hmunda  virffiniana  L.  8p.  PI.  1064.  1753. 
Botrychinm  gracUt  Pureh,  Fl.  Am.  Sept  8  :  656.  1814. 
Nova  Scotia  and  Labrador  to  British  Colombia  and  Washington,  sonth  to  ArLEona, 
Texas,  and  Florida. 

Family  II.     HYMENOPHYLLACEAE  Gaud,  in  Bot.  Freyc.  Vov. 

262.  1826. 

TBICH0MAHE8  L.  Sp.  PI.  1097.  1753. 

Trichomanet  peteriii  A.  Gray,  Am.  Journ.   Sci.  II.    16  :  326.  1853. 
Peters'  filmy  fern. 
Alabama:  Winston  County  {Peters,    Underwood)\   Black  Creek  Falls,  Etowah 
County   (Mohr;  Pollard  d:  Maxm);  Marion  County  (JB.  A.  Smith), 
Trichomanes  radicans  Sw.  Fl.  Ind.  Occ.  3  :  1736.  1806.     Bristle-fekn. 
Kentucky  to  Alabama  and  Florida. 

Family  III.     SCHIZAEACEAE  Reichenb.  Consp.  39.  1828. 

8CHIZAEA  J.  E.  Smith,  M6m.  Acad.  Roy.  Sci.  Turin  6  :419. 

1-  i  vS» 

Aen  Jersey,  Nova  Scotm,  and  Newfoundland.     Rare  and  locaL 
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LTOODIUM  Sw.  Schrad.  Journ.  Bot.  1800* :  106.  1801. 

Lygodium  palmatnm  (Bernh.)  Sw.  Syn.  Fil.  164. 1806.    Climbing  fern. 
Hartford  fern.      Creeping  fern.      Windsor  fern.     Alice's 

FERN. 

Gvioptena  palmata  Bemh.  Schrad.  Journ.  Bot.  1800* :  129.  1801. 
New  Hampshire  and  Massachusetts  to  Florida.    Also  in  Kentucky  and  Ten- 
nessee.   Mainly  coastal. 

0RNITH0PTEBI8  Bernh.  Schrad.  Neues  Journ.  Bot.  1* :  40. 
1806. 

Omithopteris  adiantifolia  (L.)  Bernh.  Schrad.  Neues  Journ.  Bot.  1* :  50. 
pi.  3.  /.  15.  h.  1806. 

Osmunda  adiantifolia  L.  Sp.  PL  1065.  1753. 
Anemia  adiantifolia  Sw.  Syn.  Fil.  167.  1806. 
Florida. 

Omithopteris  mexicana  (Klotzsch)  Underw.  Our  Native  Ferns  ed.  6. 
76.  1900. 

Aneimia  Tnezicana  Klotzsch,  Linnaea  18  :  526.  1844. 
Western  Texas. 

Family  IV.     OSMUNDACEAE  R.  Br.  Prodr.  Fl.  Nov.  HoU.  1 :  161. 

1810. 

OSMinroA  L.  Sp.  PI.  1063.  1753. 

Osmunda  regalis  L.  Sp.  PI.  1066. 1763.   Royal  febn.   Flowering  fern. 
Queen  fern.    Water  fern.    Buck-horn  fern. 
Newfoundland  to  Florida,  west  to  Mississippi,  Nebraska,  and  Saskatchewan. 

Oflxnimda  olaytoniana  L.  Sp.  PI.  1066. 1763.   Interrupted  fern.   Clay- 
ton's FERN. 

Osmunda  interrupta  Michx.  Fl.  Bor.  Am.  8 :  273.  1803. 
Newfoundland  to  Minnesota,  south  to  North  Carolina,  Kentucky,  and  Missouri. 

Osmnnda  cinnamomea  L.  Sp.  PI.  1066. 1763.    Cinnamon  fern.    Brakes. 
Woolly  flowering-fern.    Fiddle-heads. 
Labrador  to  Newfoundland,  Nova  Scotia,  and  Minnesota,  south  to  Florida, 
I  Louisiana,  and  New  Mexico.    The  form  known  as  var.  frondom  is  found 

with  the  type. 

Family  V.     CERATOPTERIDACEAE  Underw.   Our  Native  Ferns 

ed.  6.  78.  1900. 

CEEATOFTEEIS  Brong.  Bull.  Soc.  Philom.  1821:  184.  1821. 

Ceratopteris  thalictroides  (L.)  Brong.  Bull.  Soc.  Pbilom.  1821: 186.  pi. 
I     [/].  1821.    Floating  fern. 

i  Acrostichum  thalictroides  L.  Sp.  PL  1070.  1753. 

I        Florida.  ^<^  t 
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Family  VI.     POLYPODIACEAE  Presi,  Tent.  Pterid.  167.  1836. 

ACE08TICHTJM  L.  Sp.  PL  1067.  1753. 

AcrotUchum  aureum  L.  Sp.  PI.  1069.  1753. 

Southern  Florida. 
AcrosticliTim  lomarioides  Jenm.  Bull.  Bot.  Dept.  Jam.  II.  6  :  154.  1898. 
Chrysodium  lomarimdea  Jenm.  Timehri  4 :  314.  1885. 

Southern  Florida. 

POLYPODITJM  L.  Sp.  PL  1082.  1753. 

PolypodiTim  volgare  L.  Sp.  PL  1085.  1753.     Polypody.     Polypod. 

Labrador  and  Newfoundland  to  Geoi^a,  Alabama,  Missouri,  Manitoba,  and 
Keewatin.    Probably  has  a  wider  range  toward  the  northwest 

Polypodinm  volgare  deoeptnm  Maxon,  nom.  nov. 

Polypodium  vulgare  forma  biserrata  Millsp.  W.  Va.  Exp.  Sta.  Bull.  24;  479. 1892. 

Not  Polypodium  biserrcUum  Mart.  &  Gal. 
Folypodium  vuLgare  oreophilum  Maxon  in  Morris,  Proc.  Biol.  Soc.  Wash.  18 :  174. 
1900.      Not  Polypodium  orophUum  Gandoger. 
West  Virginia. 

Polypodium  volgare  occidentale  Hook.  Fl.  Bor.  Am.  2 :  258.  1840. 
California  to  Alaska,  along  the  coast. 

Polypodiom  liesperinm  Maxon,  Proc.  Biol.  Soc.  Wash.  13 :  200.  1900. 
Arizona  to  Washington,  British  Columbia,  and  Montana. 

Polypodiom  fidcatom  Kellogg,  Proc.  Cal.  Acad.  Sci.  1 :  20.  1854. 
Polypodium  glycyrrhiza  D.  C.  Eaton,  Am.  Joum.  Sci.  II.  82 :  138.  1856. 
California  to  British  Columbia  and  Alaska. 

Polypodiom  plomola  H.  &  B.;  Willd.  Sp.  PL  5 :  178.  1810. 
Florida. 

Polypodiom  pectinatom  L.  Sp.  PL  1085.  1753. 
Southern  Florida. 

Polypodiom  polypodioides  (L.)  A.  S.  Hitchcock,  Bep.  Mo.  Bot.  Gard. 
4 :  156.  1893.   Gray  polypody.    Besurbegtion  fern.    Tree  febn. 

Acrostichum  jx)lypodioides  L.  Sp.  PI.  1068.  1753. 
Polypodium  ijicanum  Sw.  Fl.  Ind.  Occ.  8  :  1646.  1806. 
Virginia  to  Florida,  west  to  Iowa,  Kansas,  and  Texas.    On  driftwood,  Staten 
Island,  New  York  (BaMedo), 

Polypodiom  thysanolepis  A.  Br.  in  ELlotzsch,  Linnaea  80  :  392.  1S4T. 
Huachuca  Mountains,  Arizona  {Lemmon). 

Polypodiom  califomicom  Kaulf .  Enum.  Fil.  102.  1824. 

Polypodium  intermedium  Hook.  &  Am.  Bot.  Beech.  Voy.  405.  1841,  not  Muhl. 
California.     Extremely  variable,  presenting  a  number  of  forms. 

Polypodiom  scooleri  Hook.  &  Grev.  Icon.  Fil.  1 :  pi.  56.  1829. 
Polypodium  camomm  Kellogg,  Proc.  Cal.  Acad.  Sci.  8  :  88.  /.  S4^  1861. 
Polypoditim  pachyphyllum  D.  C.  Eaton,  Am.  Joum.  Sci.  II.  88  :  138. 1856. 
California  to  British  Columbia.  ^  j 
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FHLEBODIUM  J.  Sm.  Journ.  Bot.  4  :  58.  1842. 

Phlebodium  aurenm  (L.)  J.  Sm.  Journ.  Bot.  4 :  59. 1842.     Golden  poly- 
pody.    Rabbit's-poot  fern. 

Pclypodium  aureum  L.  Sp.  PI.  1087.  1753. 
Florida. 

CAMPLTOITETJEOH  Presl,  Tent.  Pterid.  189.  1836. 

Camplyoneuron  phyllitidii  (L.)  Presl,  Tent.  Pterid.  190.  pL  7.  /.  18. 
1836. 

Polypodium  phyUUidis  L.  Sp.  PL  1083. 1753. 
Florida. 

FHYMAT0DE8  Presl,  Tent.  Pterid.  195. 1836. 

Phymatodet  swartzii  (Baker)  Underw.  Our  Native  Ferns  ed.  6.  84.  1900. 
Polypodium  serpens  Sw.  Fl.  Ind.  Occ.  8  :  1633.  1806,  not  Forster. 
Polypodtum  swartzii  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  1.  357.  1868. 
Key  Largo,  Florida  (Curtm;  Pollard ^  Morris,  &  Collins). 

GTinrOPTEEIS  Bernh.  Schrad.  Journ.  Bot.  1799* :  297. 1799. 

OynmopteriB  liispida  (Mett.)  Underw.  Our  Native  Fenis  ed.  6.  84.  1900. 
Gymnogramme  hispida  Mett.  in  Kuhn,  Linnaea  86  :  72.  1869-70. 
Texas  to  Arizona. 

Oynmopteris  triangularis  (Kaulf.)  Underw.  Our  Native  Ferns  ed.  6. 
84.  1900. 

Gymnogramma  iriangulare  Kaulf.  Enum.  Fil.  73.  1824. 
California  to  British  Columbia.    Also  in  Arizona. 

HOTHOLAEHA  R.  Br.  Prodr.  Fl.  Nov.  HoU.  1  :  145.  1810. 

■otholaena  sinuata  (Sw.)  Kaulf.  Enum.  Fil.  135.  1824. 
Acrostichum  sinuatum  Sw.  Syn.  Fil.  14.  1806. 
Texas  to  Arizona. 

■otholaena  fermginea  Desv.  Journ.  Bot.  Appl.  1  :  92.  1813. 

Cincinalisferruginea  Desv.  Mag.  Gesell.  Nat.  Fr.  Berlin  6  :  311.  1811. 
Texas  to  Arizona. 

lotholaena  parryi  D.  C.  Eaton,  Am.  Nat.  9  :  351.  1875. 
Arizona  and  southern  Utah  to  California. 

lotholaena  newberryi  D.  C.  Eaton,  Bull.  Torr.  Club  4: 12. 1873.    Cot- 

I         TON  FERN. 

Sonthem  California. 

Hotholaena  aschenbomiana  Klotzsch,  Linnaea  20  :  417. 1847. 

Huachuca  Mountains  (Ijemmon)  and  Santa  Rita  Mountains  {Pringle),  Arizona; 
Texas  (Drummond). 
lotholaena  Candida  (Mart.  &  Gal.)  Hook.  Sp.  Fil.  5  :  110. 1864. 

Cheilardhes  Candida  Mart.  &  Gal.  M6m.  Acad.  Brux.  15* :  73.  pi  20. 1842,  in  part. 
Southern  Texas  and  New  Mexico 
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Hotholaena  oretaoea  Liebm.  Mex.  Breg.  64.  1849. 
Southern  California  and  Arizona. 

Hotholaena  hooker!  D.  C.  Eaton  in  U.  S.  Geog.  Surv.  W.  100th  Merid 

6  :  308.  j?L  30.  1879. 
Texas  to  Arizona. 

Hotholaena  grayi  Davenp.  Bull.  Torr.  Qub  7  :  50.  1880. 
Southeastern  Arizona  to  Texas. 

Hotholaena  lemmoni  D.  C.  Eaton,  Bull.  Torr.  Qub  7  :  63.  1880. 
Arizona. 

Hotholaena  schafiheri  (Fourn.)  Underw.;  Davenp.  Garden  &  Forest 
4 :  619.  1891. 

Aleuritopteris  schaffneri  Fourn.  Bull.  Bot.  Soc.  France  87  :  328.  1880. 
Notholaena  neaUeyi  Seaton,  CJontrib.  U.  S.  Nat.  Herb.  1 :  61. 1890. 
Western  Texas. 

Hotholaena  nivea  Desv.  Journ.  Bot.  Appl.  1 :  93.  1813. 
Arizona  and  New  Mexico. 

Hotholaena  dealbata  (Pursh)  Kunze,  Am.  Journ.  Sci.  U.  6 :  82,  1848. 
Cheilantkes  dealbata  Pursh  Fl.  Am.  Sept  8 :  671.  1814. 
Notholaena  nivea  var.  dealbata  Davenp.  Cat  Davenp.  Herb.  Suppl.  44.  1883. 
Nebraska  and  Missouri  to  Arizona  and  New  Mexico. 

Hotholaena  fendleri  Kunze,  Farrnkr.  2 :  87.  pi,  136.  1851. 
Wyoming  to  New  Mexico  and  Arizona. 

Hotholaena  tenera  Gillies;  Hook.  Curtis's  Bot.  Mag.  68 :  pi.  3055,  1831. 
Southern  Utah,  Arizona,  and  southern  California. 

GHEILOGRAMMA  Blume,  Fl.  Javae  2 :  70.  1828. 

Cheilogramma  lanceolata  (L.)  Blume,  Fl.  Javae  2 :  70.  1828. 
Pteris  lanceolata  L.  Sp.  PI.  1073.  1753. 
Taenitis  lanceolata  R.  Br.  Prodr.  Fl.  Nov.  Holl.  1 1 154.  1810. 
Old  Rhodes  Key,  Florida  {Curtiss), 

VITTAEIA  J.  E.  Smith,  M^m.  Acad.  Roy.  Sci.  Turin  6  :  413. 
1793. 

Vittaria  lineata  (L.)  J.  E.  Smith,  M^m.  Acad.  Roy.  Sci.  Turin  6  :  413. 
1793.     Grass  fern. 

Pteris  lineata  L.  Sp.  PL  1073.  1753. 
Florida,  as  far  north  as  Jacksonville. 

ADIANTTIM  L.  Sp.  PI.  1094.  1753. 

Adiantnm  capillns-veneris  L.  Sp.  PI.  1096.  1753.     Venus-hair  febn. 
Black  maidenhair. 
Virginia  to  Florida,  west  to  Missouri,  Utah,  California,  and  Texas.    Also  in  the 
Black  Hills,  Dakota  {Bessey)^  and  New  York  {Raua), 

Adiantnm  modestnm  Underw.  Bull.  Torr.  Club  28 :  46.  1901, 

Roswell,  New  Mexico  (F.  S.  Earle). 


Digitized  by  VjOOQ IC 


w>.  1228.  NORTH  AMERICAN  FERNS— MAXON  631 

Adiantum  tenemm  Sw.  Fl.  Ind.  Occ.  3  :  1719. 1806. 
Florida. 

Adiantum  jordani  C.  Miill. ;  Kuhn,  «Jahrb.  KOn.  Bot.  Gart.  Berlin  1 :  346. 
1881. 

Adiantum  emarginaium  Hook.;  D.  C.  Eaton,  Ferns  N.  Am.  1 :  285.  pL  S8,  f.  IS. 
1879,  not  Bory. 
California,  New  Mexico,  Nevada,  and  Oregon. 

Adiantnm  tricholepis  F^,  S"**  M^m.  Fam.  Foug.  72.  1854-57. 
Western  Texas  and  New  Mexico. 

Adiantum  pedatnm  L.  Sp.  PI.  1095. 1753.     Maidenhair.* 

Nova  Scotia  to  British  Columbia,  south  to  Georgia,  Mississippi,  Arkansas,  Kansas, 
Utah,  and  California.     Also  in  Alaska. 

PTEEIS  L.  Sp.  PI.  1073. 1753. 

Pteris  longifolia  L.  Sp.  PI.  1074. 1753. 
Florida. 

Pteris  cretica  L.  Mant.  1 :  130.  1767. 
Florida.    Naturalized  locally  in  Illinois. 

Pteris  sermlata  L.  f .  Suppl.  PI.  445.  1781.  Ribbon  fern.  Spider  fern. 
Saw-leaved  bracken. 

Alabama,  Georgia,  and  South  Carolina.     Probably  escaped  from  cultivation. 

PTEEIDIUM  Scop.  FL  Cam.  ed.  1.  169.  1760. 

Pteridinm  aqnilinnm  (L.)  Kuhn  in  Decken's  Reisen  III.  Bot.  Ost- 
Afrika  11.  1879.  Brake.  Bracken.  Eagle  tern.  Umbrella 
FERN.     Hog  brakes. 

Pteris  aquUina  L.  Sp.  PI.  1075. 1753. 
Newfoundland   and   northern  Quebec  to   northern    Alabama,   >Iis.«ouri,   and 
Manitoba. 
Pteridinm  aqnilinnm  psendocandatnm  Clute,  Fern.  Bull.  8 :  39.  190(),  us 
syn. 
Long  Island,  New  York,  to  northern  Florida,  Alabama,  and  Texas,  but  mainly 
confined  to  territory  near  the  coast. 

Pteridinm  aqnilinnm  pnbescens  Underw.  Our  Native  Ferns  ed.  ♦>.  91. 
1900. 

Pteris  aquUina  lanuginosa  of  American   authors.    Not  Pteris  lannginoga  Bory; 
Willd.  Sp.  PI.  5: 403.  1810. 
Arizona  and  California  to  British  Columbia. 

Pteridinm  candatnm  (L.)  Maxon,  comb.  nov. 
Pteris  caudata  L.  Sp.  PI.  1075.  1753. 
Pteris  aqailina  var.  caudata  Hook.  Sp.  Fil.  2 :  196.  1858. 
Southern  Florida. 

•Includes  the  var.  rangiferinum  Burgess,  Proc.  Roy.  Soc.  Canada  4*  :11.  1887.  an 
extreme  form  of  the  Pacific  coast  material,  the  most  of  which  probably  represents  a 
species  distinct  from  A.  pedatum. 
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CHSILAHTHES  Sw.  Syn.  FiL  126.  1806. 

Cheilanthes  californica  (Nutt.)  Mett.  Abh.  Senck.  Nat.  Gresell.  3:  88. 
1859-61.     Lace  fern. 

Aspidotis  californica  Nutt. ;  Hook.  Sp.  Fil.  2 :  71.  1868,  as  syn. 
Eypol^  californica  Hook.  Sp.  Fil.  2 :  71.  1858. 
California. 

Cheilanthes  amoena  A.  A.  Eaton,  Fern  Bull.  5 :  M.  1897. 
Fresno  County,  California. 

Cheilanthes  wrightii  Hook.  Sp.  Fil.  2 :  87.  pi.  110.  A.  1858. 
Western  Texas,  Arizona,  and  New  Mexico. 

Cheilanthes  pringlci  Davenp.  Bull.  Torr.  Club  10 :  61.  jA.  3^.  1883. 
Southeastern  Arizona. 

Cheilanthes  microphylla  Sw.  Syn.  Fil.  127.  1806. 
Florida,  Texas,  and  New  Mexico. 

Cheilanthes  al&bamensis  (Buckl.)  Kunze,  Linnaea  20 : 1.  1847. 
Pteri*  alabamensis  Buckl.  Am.  Joum.  Sci.  45 :  177.  1843. 
Virginia  to  Alabama,  west  to  Illinois,  Tennessee,  Arkansas,  Texas,  and  Arizona. 

Cheilanthes  viscida  Davenp.  Bull.  Torr.  Club  6 :  191.  1877. 
Rather  widely  distributed  in  California,  though  rare. 

Cheilanthes  lencopoda  Link,  Fil.  Sp.  Hort  Berol.  66.  1841. 
Texas. 

Cheilanthes  lano8a(Michx.)Watt,Journ.Bot.Brit.&Foreign  12:48. 1874. 
Nephrodium  lanosum  Michx.  Fl.  Bor.  Am.  2 :  270.  1803. 
Cheilanthes  veMa  Sw.  Syn.  Fil.  128.  1806. 
Connecticut  and  New  York  to  Georgia,  west  to  Kansas,  Indian  Territorj',  and 
Texas. 

Cheilanthes  cooperae  D.  C.  Eatoii,  Bull.  Torr.  Club  6 :  33.  1875. 
Central  and  southern  California.     Rare. 

Cheilanthes  graoillima  D.  C.  Eaton  in  Bep.  U.  S.  &  Mex.  Bound.  Surv. 

2' :  234.  1859. 
^  Cheilanthes  vestita  Brack,  in  Wilkes's  U.  S.  Explor.  Exped.  16 :  91.  1854,  not  Sw. 

British  Columbia  to  Idaho  and  California. 

Cheilanthes  lendigera  (Cav.)  Sw.  Syn.  FiL  128.  1806. 

Pteris  lendigera  Cav.  Descr.  PI.  268.  1802. 
Huachuca  Mountains,  Arizona  {Lernmon). 

Cheilanthes  feei  Moore,  Index  Fil.  xxxviii.  1857. 

Myriopieris  graciUs  Fee,  Gen.  Fil.  150.  1850-52. 

Cheilanthes  gracilis  Mett.  Abh.  Senck.  Nat.  Gesell.  S :  80.  1859-61,  not  Kauli. 
Cheilanthes  lanuginosa  Nutt. ;  Hook.  Sp.  Fil.  2 :  99.  1858,  as  syn. 
Illinois  and  Minnesota  to  British  Columbia,  south  to  Texas,  New  Mexico,  and 
Arizona. 

Cheilanthes  tomentosa  Link,  Hort.  Berol.  2  :  42.  1833.     WooUiY  lip- 

FERX. 
Vii^inia  to  Georgia,  west  to  Missouri,  Texas,  and  Arizona. 
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Cheilanthea  eatoni  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  1. 140. 1868. 
CheUarUhes  tomentosa  var.  eatoni  Davenp.  Cat.  Davenp.  Herb.  Suppl.  49. 1883. 

Arizona  and  Texas. 
Cheilanthes  flbriUosa  Davenp.  Bull.  Torr.  Club  12 :  21.  1885,  as  syn. 

San  Jacinto  Mountains,  California  (Parish). 
Cheilantlies  parishii  Davenp.  Bull.  Torr.  Club  8 :  61. 1881. 

San  Diego  County,  California  (Parish), 
Caieilanthes  fendleri  Hook.  Sp.  Fil.  2 :  103.  pL  107.  B.  1858. 

Texas  and  Colorado  to  California. 
Cheilanthes  clevelandii  D.  C.  Eaton,  Bull.  Torr.  Club  6 :  33. 1875. 

California. 

Cheilanthes  myriophylla  Desv.  Mag.  Gesell.  Nat.  Fr.  Berlin  6 :  328. 1811. 
CheUarUhes  eUgans  Desv.  Mag.  Gesell.  Nat.  Fr.  Berlin  b :  328.  1811. 
CheilarUhes  vUlosa  Davenp.  Cat.  Davenp.  Herb.  Suppl.  45.  1883. 
Texas  to  Arizona. 

Cheilanthes  lindheimeri  Hook.  Sp.  Fil.  2 :  101.  j^Z.  107.  A.  1858. 

Western  Texas  to  Arizona. 
Cheilanthes  argentea  (S.  G.  Gmel.)  Kunze,  Linnaea  23 :  242.  1850. 

Pteris  argentea  S.  G.  Gmel.  Nov.  Comm.  Acad.  Sci.  Petrop.  12 :  519.  pi.  Ig.f.  2, 
1768. 

CBYPTOOBAIOKA  R.  Br.  App.  Frankl.  Journ.  767.  1823. 

CryptogrammaaorostichoidesR.  Br.  App.  Frankl.  Journ.  767. 1823.  Pars- 
ley FEEN. 

Alaska  and  Mackenzie  south  to  California,  Colorado,  and  the  northern  shores  of 
Lake  Huron. 
Cryptogramma  stelleri  (S.  G.  Gmel.)  Prantl,  Engler's  Bot.  Jahrb.  3 : 
413.  1882.     Slender  cliff-brake. 

Pteris  sleUeri  S.  G.  Gmel.  Nov.  Comm.  Acad.  Sci.  Petrop.  18 :  619.  pi  IS.  /.  1. 

1768. 
Pellaea  stelleri  Watt,  Can.  Fil.  No.  2.  1869-70. 
Pteris  gracilis  Michx.  Fl.  Bor.  Am.  2  :  262.  1803. 
Pellaea  gracilis  Hook.  Sp.  Fil.  8  :  138.  pi.  13S.  B.  1858. 

Labrador  to  Alaska,  south  to  Massachusetts,  Pennsylvania,  Illinois,  Iowa,  and 
in  the  Rocky  Mountains  to  Colorado. 

PELLAEA  Link,  Fil.  Sp.  Hort.  Berol.  59.  1841. 

Pellaea  breweri  D.  C.  Eaton,  Proc.  Am.  Acad.  6 :  555.  1865. 

Montana  to  Colorado,  Nevada,  Oregon,  and  California. 
Pellaea  ooeidentalis  (E.  Nelson)  Rydberg,  Mem.  N.  Y.  Bot.  Gard.   1 :  466. 
1900. 

PeUaea  atropurpurea  occidenJUdis  E.  Nelson,  Fern  Bull.  7  :  30.  1899. 
Pellaea  pumila  Rydl)erg,  Mem.  N.  Y.  Bot.  Gard.  1 : 4.  1900. 
South  Dakota  to  Wyoming  and  Washington. 

Pellaea  atropurpurea  (L.)  Link,  Fil.  Sp.  Hort.  Berol.  59.  1841.     Pur- 
ple-stemmed CLIFF-BRAKE.      BlUE  FEKN.      WiNTER  BRAKE. 
Pteris  atropurpurea  L.  Sp.  PI.  1076.  1753. 
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Massachuaetts,  Vermont,  and  Ontario  to  British  CJolumbia  and  Mackenzie,  south 
to  Geoi^ia,  Mississippi,  Texas,  Arizona,  and  California. 

PeUaeaaspera  (Hook.)  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  1. 148. 1868. 
CheOanthes  aspera  Hook.  Sp.  Fil.  8  :  111.  pL  108.  A.  1868. 
Western  Texas  and  New  Mexico. 

PeUaea  andromedaefolia  (Kaulf.)  F6e,  Gen.  Fil.  129.  1850-52.    Coffee 

FERN. 

Pteris  andromedaefolia  Kaulf.  Enum.  Fil.  188.  1824. 
Califomia  and  Arizona. 

PeUaea  piQcheUa  (Mart.  &  Gal.)  F6e,  Gen.  Fil.  129.  1850-52. 
AOosorus  piUcheUus  Mart.  &  Gal.  M^m.  Acad.  Brux.  15* :  47.  1842. 
Western  Texas  and  New  Mexico. 

PeUaea  marginata  (H.  B.  K.)  Baker  in  Hook.  &  Baker,  Syn.  FU.  ed.  1. 
151.  1868. 

CheilarUhes  marginata  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1 :  22.  1815. 
Huachuca  Mountains,  Arizona  (Lemmon). 
PeUaea  temifoUa  (Cav.)  Link,  Fil.  Sp.  Hort.  Berol.  59. 1841 
Pteris  temifolia  Cav.  Descr.  PI.  266.  1802. 
Western  Texas. 
PeUaea  braohyptera  (Moore)  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  2. 
477.  1873. 

Plaiyloma  brachypterum  Moore,  Gard.  Chron.  1878  :  141. 1873. 
Califomia  and  Oregon. 

PeUaea  omithopuB  Hook.  Sp.  Fil.  2  :  143.  pi.  116.  A.  1858.    Bird's-foot 

CLIFF-BRAKE.      BlACK  FERN. 
California. 
PeUaea  wrightiana  Hook.  Sp.  Fil.  2 :  142.  pi.  116.  B.  1858. 

Kansas  to  Texas,  Arizona,  and  Califomia.    Extremely  variable. 
PeUaea  densa  (Brack.)  Hook.  Sp.  Fil.  2 :  150.  i>Z.  mS.  B.  1858. 

Otvjchium  denmm  Brack,  in  Wilkes's  U.  S.  Explor.  Exped.  16 :  120.  pi.  IS.  f.  2. 
1854. 
British  Columbia  and  Washington  to  Montana,  Wyoming,  Utah,  and  California. 
Also  on  Mt.  Albert,  Quebec,  and  in  Grey  County,  Ontario  (Avd). 

PeUaea  bridgesu  Hook.  Sp.  Fil.  2 :  238.  1858. 

California. 
PeUaea  flexnoaa  (Kaulf.)  Link,  Fil.  Sp.  Hort.  Berol.  60.  1841. 

Pteris  ftexuoBa  Kaulf.;  Schlecht.  &  Cham.  Linnaea  5  :614.  1830,  excl.  syn. 

Texas  to  California. 
PeUaea  intermedia  Mett.  in  Kuhn,  Linnaea  36  :  84.  1869-70. 

Texas  to  Arizona. 

STRUTHIOPTERIS  Scop.  Fl.  Carn.  ed.  1.  168.  1760. 

Struthiopteris  spicant  (L.)  Weiss,  PI.  Crypt.  287.  1770.     Deer  febn. 
Hard  fern. 

Osmunda  spicant  L.  Sp.  PI.  1066.  1753. 

Lomaria  spicant  Desv.  Mag.  Gesell.  Nat.  Fr.  Berlin  6  :  325.  1811. 

Blechnum  boreaU  Sw.  Schrad.  Joum.  Bot.  1800*  :  75.  1801. 

Blechnum  spicant  J.  E.  Smith,  M6m.  Acad.  Roy.  Sci.  Turin  5  :  411.  1793. 

Mifornia  to  British  C'Olumbia  and  Alaska.  ^  ^ 
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BLECmnill  L.  Sp.  PI.  1077. 1753. 

Bleclmiim  semdatimi  Richard,  Act.  Soc.  Hist.  Nat.  Paris  1 :  114.  1792. 
Florida. 

WOODWABDIA  J.  E.  Smith,  M&i.  Acad.  Roy.  Sci.  Turin  6 : 
411. 1793. 

Woodwardia  virgimoa  (L.)  J.  E.  Smith,  M6m.  Acad.  Roy.  Sci.  Turin 
5 :  412. 1793.    Chain-fern.     Bog  fern. 

BlecJinum  virginicum  L.  Mant.  8  :  307.  1771. 
Nova  Scotia  to  Ontario  and  Michigan,  south  to  Florida,  Louisiana,  and  Arkansas. 

Woodwardia  areolata  (L.)  Moore,  Index  Fil.  xlv.  1857.   Narrow-leaved 
chain-fern 

Acroftichum  areokUum  L.  Sp.  PI.  1069.  1753. 

Woodwardia  anffustifolia  J.  E.  Smith,  M^m.  Acad.  Roy.  Sci.  Turin  5  :  411.  1793. 
Maine  to  Florida,  Louisiana,  and  Arkansas.    Also  in  Michigan. 

Woodwardia  spiniaosa  Mart.  &  Gal.  M^m.  Acad.  Brux.  16* :  64. 1842. 
Woodioardia  chamissoi  Brack,  in  Wilkes's  U.  S.  Explor.  Exped.  16  :  138.  1854. 
Woodtvardia  radicans  var.  americana  Hook.  Sp.  Fil.  8  :  67.  1860. 
California  and  Arizona.    Also  in  Washington  {Fleti). 

ASPLEimiM  L.  Sp.  PI.  1078.  1753. 

Aipleiiiiim  serratum  L.  Sp.  PL  1079.  1753. 
Florida. 

Aspleninm  pinnatifidnin  Nutt.  Gen.  2  :  251.  1818.     Pinnatifid  spleen- 
wort. 
New  Jersey  and  Pennsylvania  to  Georgia,  Alabama,  Missouri,  and  Arkansas. 
Rare  and  local. 

Asplenium  ebenoides  R.  R.  Scott;  Berkeley,  Journ.  Roy.  Hort.  Soc. 
1866 :  87.  1866. 
Vermont  to  Virginia.     Also  in  Illinois  and  Alabama.     Extremely  rare  and  local. 

Asplenium  platynenron  (L.)  Oakes;  D.  C.  Eaton,  Ferns  N.  Am.  1 :  24. 
1878.   Ebony  spleenwort.     Screw  fern. 

Acro€tichum  platyneuros  L.  Sp.  PI.  1069.  1753. 
Asplenium  ebeneum  Ait.  Hort.  Kew.  8  :  462. 1789. 
Florida  to  Maine  and  southeastern  Ontario,  west  to  Texas  and  Colorado. 

Asplenium  parvnlnm  Mart.  &  Gal.  M^m,  Acad.  Brux.  15*^ :  60.  j}L  16.  f. 
3.  1842.     Small  spleenwort.     Little  ebony  spleenwort. 
Virginia  to  Florida,  west  to  Kansas,  Texas,  and  Arizona. 

Aspleninm  trichomanes  L.  Sp.  PI.  1080.  1753.     Dwarf  spleenwort. 
Maidenhair  spleenwort.     Wall  spleenwort.     Baby  fern. 

Nova  Scotia  and  the  eastern  coast  of  Hudson  Bay  to  Alabama,  Texas,  and  Ari- 
zona, northwestward  to  Oregon,  British  Columbia,  and  Alaska. 

Aspleninm  vespertinnm  Maxon,  Bull.  Torr.  Club  27 :  197.  1900. 
Southern  California. 

Aspleninm  monanthes  L.  Mant.  1 :  130.  1767. 

Asplenium  monanthemiun  L. ;  Murray,  Syst.  Veg.  etl.  1.  933.  1784. 
Huachuca  Mountains,  Arizona  (Lemmon), 
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Aspleninm  viride  Huds.  Fl.  Angl.  385.  1762.     Green  spleenwort. 

New  Brunswick,  northern  Vermont  and  Quebec  to  Alaska,  south  to  Oregon, 
Wyoming,  and  Colorado.    Also  in  Greenland.    Local. 

Aspleninm  trichomanes-dentatnm  L.  Sp.  PI.  1080.  1753. 
Asplenium  dentatum  of  authors. 
South  Carolina  to  Florida. 

Aspleninm  angnstifolinm  Michx.  Fl.  Bor.  Am.  2 :  265.  1803.     Narrow- 
leaved  SPLEENWORT.      SWAMP  SPLEENWORT.      KlDNEY  FERN. 

Northern  New  England  and  southern  Quebec  to  Wisconsin,  south  to  northern 
Georgia,  Tennessee,  and  Missouri. 

Aspleninm  flrmnm  Kunze,  Bot.  Zeit.  3 :  283.  1845. 
Florida  and  Arizona. 

Aspleninm  septentrionale  (L.)  Hoffm.  Deutsch.  Fl.  2 :  12. 1795.   Forked 

SPLEENWORT. 

Acrostichum  septentrionale  L.  Sp.  PL  1068.  1753. 
Colorado,  New  Mexico,  and  Arizona;  Black  Hills  of  South  Dakota  (Rydberg). 

Aspleninm rnta-mnraria  L.  Sp.  PI.  1081. 1753.    Wall  rue.    Rue  spleen- 
wort. 

Vermont,  southern  Ontario,  and  Michigan,  south  to  Alabama  and  Missouri. 

Aspleninm  montannm  Willd.  Sp.  PI.  5 :  342.  1810.  Mountain  spleen- 
wort. 

Connecticut,  New  York,  and  Ohio,  south  to  Georgia,  Alabama,  and  Arkansas. 

Aspleninm  glenniei  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  2.  488.  1873. 
Huachuca  Mountains,  Arizona  {Lernvwn), 

Aspleninm  fontannm  (L.)  Bernh.  Schrad.  Journ.  Bot.  1799^  :314.  1799. 
Polypodiumfontanum  L.  Sp.  PI.  1089.  1753. 
Lycoming  County,  Pennsylvania  (McMinn);  near  Springfield,  Ohio  (t^nce). 

Aspleninm  bradleyi  D.  C.  Eaton,  Bull.  Torr.  Club  4 :  11.  1873. 
New  York  to  Georgia,  Arkansas,  and  Missouri. 

Aspleninm  m3rTiopli7llnm  (Sw.)  Presl,  Rel.  Haenk.  1 :  48. 1830. 
Caenopteris  myriophyUum  Sw.  Fl.  Ind.  Occ.  8  :  1626. 1806. 

Florida. 
Aspleninm  cicntarinm  Sw.  Prodr.  Veg.  Ind.  Occ.  130.  1788. 

Florida. 

ATHYEniM  Roth,  Tent.  Fl.  Germ.  3 :  68.  1800. 

Ath3rTinm  thelypteroides  (Michx.)  Desv.  M^m.  Soc.  Linn.  Paris  6: 266. 
1827.     Silvery  spleenwort. 

Aspleninm  thelypteroides  Michx.  Fl.  Bor.  Am.  2 :  266.  1803. 
Aspleninm  acrostichoides  Sw.  Schrad.  Journ.  Bot  1800* :  54.  1801.    Not  Athy- 
rium  curostichoideum  Bory;  Herat,  Fl.  Paris  ed.  4.  1 :372,  1836. 
Nova  Scotia  and  New  Brunswick  to  Minnesota,  Illinois^  Alabama,  and  Geofigia- 

Athyrinm  fllix-focmina  (L.)  Roth.  Tent.  Fl.  Germ.  3 :  65.  1800.    Ladv 

FERN.      FE3IALE  FERN. 

Polypodiumfilix'foemina  L.  Sp.  PI.  1090.  1753. 

Aspleninm  filix-foemina  Bernh.  Schrad.  Neuea  Journ.  Bot  1* :  26.  1806. 
Newfoundland  to  Keewatin  and  British  Columbia,  south  to  Florida,  Alabama, 
Indian  Territory,  A rizona,  and  California.    Includes  a  large  number  of  inter^ 
esting  forms,  of  which  several  are  probably  of  subepecific  rank. 
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Athyrium  cyclosomm  Rupr.  Beitr.  Pflanzenk.  Rus«.  Reich.  3 :  41.  1845. 
Athyrium  JUix-foemina  var.  qfdosorum  Ledeb.  Fl.  Ross.  4 :  519.  1853. 
Aspienium  jUix-foemina  var.  qfcUmmim  Rupr. ;  D.  C.  Eaton  in  U.  S.  Geog.  Sun'. 
W.  100th  Mend.  8:331.  1879. 
Alaaka  to  California,  Arizona,  and  Nebraska. 

PHYLUTIS  Ludwig,  Inst.  Hist.  Phys.  Reg.  Veg.  ed.  2.  142. 
1757. 

Phyllitis  scolopendrium  (L.)  Newni.  Hist.  Brit.  Ferns  ed.  2.  10.  1844. 
Hart's-tongue.     Caterpillar  fern.     Hound's-tongue  fern. 

Asplenium^colopendrium  L.  Sp.  PI.  1079.  1753. 

Scolopendrium  vulgar e  J.  E.  Smith,  M^m.  Acad.  Roy.  Sci.  Turin  5  :  421.  1793. 
Scolopendrium  scolopendrium  Karst.  Deutach.  Fl.  ed.  1.  278.  1880-83. 
Central  New  York;  Tennessee;  New  Brunswick;   Grey  and  Simcoe  counties, 
Ontario.    Also  in  Alaska  (?).  * 

CAMPT080EUS  Link,  Hort.  Berol.  2 :  69.  1833. 

Camptosorus  rUzophylliis  (L.)  Link,  Hort.  Berol.  2 :  69.  1833.     Walk- 
ing LEAF.     Walking  fern.     Wall  link. 

AsplemumrkizophyllaL.  Sp.  PL  1078. 1753. 
Maine  and  southern  Quebec  to  Minnesota,  south  to  Georgia,  Alabama,  and 
Kansas. 
Camptosorus  rhizophyllns  intermedins  Arthur,  Bot.  Gaz.  8 :  200.  pL  J. 
1883. 
Iowa. 

PHEOOPTEEIS  F^e,  Gen.  Fil.  242.  1850-52. 

Phegopteris  phegopteris  (L.)  Undenv.;  Small,  Bull.  Torr.  Club  20  :  462. 
1893.     Long  beech  fern. 

PolypodiumphegopierisL.  Sp.  PI.  1089.  1753. 
Phegoptens  polypodioides  F<§e,  Gen.  Fil.  243.  1850-52. 
Newfoundland  to  Alaska,  south  to  Virginia,  Michigan,  Iowa  {Fitzpatrick)^  and 
Washington.     Also  in  Greenland. 

Phegopterishexagonoptera  (Michx.)  F6e,  Gen.  Fil.  243.  1850-52.     Broad 
beech  fern. 

Polypodium  hexagonopterum  Michx.  Fl.  Bor.  Am.  2  :  271.  1803. 
New  England  and  Quebec  to  Minnesota,  south  to  Kansas,  Louisiana,  and  Florida. 

Phegopteris  alpestris  (Hoppe)  Mett.  Fil.  Hort.  Bot.  Lips.  83. 1856.     Al- 
pine POLYPODY. 

Polypodium  cdpesire  Iloppe,  Taschenb.  216.  1805. 
California  to  Montana  and  British  Columbia. 

Phegopteris  dryopteris  (L.)  Fde,  Gen.  Fil.  243.  1850-52.  Oak  fern. 
Polypodium  dryopteris  L.  Sp.  PI.  1093.  1753. 
Newfoundland  to  Alaska,  south  to  Virginia,  Minnesota,  Kansas,  Colorado,  and 
Oregon.    Also  in  Greenland. 

Phegopteris  robertiana  (Hoffm.)  Undei-w.  Our  Native  Ferns  ed.  6.  1U9. 
1900.     Limestone  polypody. 

Polypodium  robertianum  Hoffm.  Deutsch.  Fl.  2  :  [Add.  4.].  1795. 

*  Distribution  discussed  in  Femwort  Papers  3(>746,  1900.jOqIc 
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Phegopteris  dryopteris  var.  robertianum  Davenp.  Cat.  Davenp.  Herb.  Suppl.  47. 

1883. 
Phegopteris  calcarea  F^,  Gen.  Fil.  243.  1850-62. 
Labrador  to  Quebec,  Iowa,  Minnesota,  and  Manitoba.     Reported  from  Idaho. 

Phegopteris  tetragona  (Sw.)  F^e,  Gen.  FU.  243.  1850-52. 
Polypodium  tetragonum  Sw.  Fl.  Ind.  Occ.  8  :  1670.  1806. 
Marion  County,  Florida  {Reynolds). 

PhogopteriB  rcptans  (Sw.)  D.  C.  Eaton,  Bull.  Torr.  Qub  10 :  101.  lvS83. 
Polypodium  reptans  Sw.  Fl.  Ind.  Occ  8  :  1655.  1806. 
Near  Brooksville,  Florida  (/.  Dannell  Smith), 

DEY0PTERI8  Adans.  Fam.  PI.  2:20.  1763. 

Sryopteris  oreopteria  (Sw.)  Maxon,  comb.  nov.     Heath  fern. 
Aspidium  oreopteris  Sw.  Schrad.  Joum.  Bot  1800 ' :  35.  1801. 
Polypodium  montanumj.  A.  Vogler,  Dissert.  Polyp.  Mont.  1781,  not  Lam.  1778. 
Dryopteris  moiitana  Kuntze,  Rev.  Gen.  PI.  2  :  813.  1891. 
British  Columbia   (Macoun);  Unalaska  Island,  Alaska  {Turner);  Washington 
{Elmer). 

Dryopteris  nevadensis  (D.  C.  Eaton)  Underw.  Our  Native  Ferns  ed.  -L 
113.  1893. 

Aspidium  nevadense  D.  C.  Eaton,  Fenis  N.  Am.  l:7Z.  pL  10.  1878. 
California  and  Oregon. 

Dryopteris  contermiiLa  strigosa  (F6e)  Underw.  Our  Native  Ferns  ed.  4. 
113.  1893. 

Aspidium  strigosum  F<$e,  Hist.  Foug.  et  Lycop.  Antilles  78.  pL  2£.  f.  S.  1866, 
Aspidium  conterminum  var.  strigosum  D.  C.  Eaton,  Bull.  Torr.  Club  7  :  62.  1880. 
Florida. 

Dryopteris  noveboracensis  (L.)  A.  Gray,  Manual  ed.  1.  630.  1848.     New 

yORK  FERN. 

Polypodium  novebora<;ense  L.  Sp.  PL  1091.  1753. 
Aspidium  noveboracense  Sw.  Schrad.  Jouni.  Bot.  1800* :  38. 1801. 
Newfoundland  to  Ontario  and  Minnesota,  south  to  northern  Geoigia,  Alabama, 
and  Arkansas. 

Dryopteris  simulata  Davenp.  Bot.  Gaz.  19 :  497.  1894,  as  syn. 
Aspidium  simulatum  Davenp.  Bot.  Gaz.  19  :  495.  1894. 
Maine  to  Maryland.  Reported  also  from  Indian  Territory  and  Missouri.     Proba- 
%  bly  of  wider  range. 

Dryopteris  thelypteris  (L.)  A.  Gray,  Manual  ed  1.  630.  1848.     Marsii 
FERN.     Snuff-box  fern. 

Acrostichum  thelypteris  L.  Sp.  PI.  1071. 1753. 
Aspidium  thelypteris  Sw.  Schrad.  Joum.  Bot.  1800* :  40. 1801. 
New  Brunswick  to  Manitoba,  south  to  Kansas,  Texas,  and  Florida. 

Dryopteris  patens  (Sw.)  Kuntze,  Rev.  Gen.  PI.  2 :  813, 1891.     Sweet 

FERN. 

Polypodium  patens  Sw.  Prodr.  Veg.  Ind.  Occ.  133. 1788. 
Aspidium  patens  Sw.  Syn.  Fil.  49. 1800. 
Aspidium  molU  Sw.  Schrad.  Joum.  Bot  1800* :  34. 180L 
Florida  and  Alabama  to  California.  ^  j 
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DryopteriB  unita  (L.)  Kuntze,  Rev.  Gen.  PL  2  :  811.  1891. 
Polypodium  uniium  L.  Sp.  PI.  ed.  2. 1546.  1764. 

Aspidium  unitum  var.  glabra  Mett.  Ann.  Mus.  Bot.  Ludg.  Bat.  1 :  230.  1863-64. 
Not  Aspidium  glahrum  Mett.  Abh.  Senck.  Nat.  Gesell.  2 :  343.  1866-58. 
Florida. 

Dryopteria  firagrans  (L.)  Schott,  Gen.  Fil.  1834.     Fragrant  Fern. 
Polypodium  fragram  L.  Sp.  PI.  1089. 1753. 
Aspidium  fragrans  Sw.  Schrad.  Journ.  Bot.  1800* :  35. 1801. 
Labrador  to  Alaska,  south  to  Maine,  New  Hampshire,  Vennont,  New  York, 
Wisconsin,  and  Minnesota.     Also  in  Greenland. 

Dryopteria  aquilonaris  Maxon,  Bull.  Torr.  Club  27  :  638.  1900. 
Cape  Nome,  Alaska  {Fteti). 

DryopteriB  floridana  (Hook.)  Kuntze,  Rev.  Gen.  PL  2 :  812.  1891. 
Nepkrodiumfloridanum  Hook.  Fil.  Exotp/.  99. 1859. 
Aspidium  floridanum  D.  C.  Eaton  in  Chapm.  Fl.  So.  U.  S.  ed.  1. 595. 1860. 
Florida  and  Alabama. 

DryopteriB  criBtata  (L.)  A.  Gray,  Manual  ed.  1.  631. 1848.   Crest  fern. 
Crested  shield  fern. 

Polypodium  cristaium  L.  Sp.  PI.  1090.  1753. 
Aspidium  crigtatum  Sw.  Schrad.  Joum.  Bot.  1800*  :  37.  1801. 
Newfoundland  to  Saskatchewan,  south  to  Virginia,  Arkansas,  Nebraaka,  and 
Idaho. 

DryopteriB  criBtata  clintoniana  (D.  C.  Eaton)  Underw.  Our  Native  Ferns 
ed.  4.  115.  1893. 

Aspidium  cristatum  var.  clinUmianum  D.  C.  Eaton  in  A.  Gray,  Manual  ed.  5.  665. 
1867. 
Maine  and  Ontario  to  Wisconsin,  south  to  Virginia  (  Wm.  Palmer), 

DryopteriB  goldiana  (Hook.)  A.  Gray,  Manual  ed.  1. 631. 1848.    Goldte's 
fern. 

Aspidium,  goldianum  Hook.  Edinb.  Phil.  Journ.  6  :  333.  1822. 
New  Brunswick  to  Minnesota,  south  to  North  Carolina,  Tennessee,  and  Iowa. 

DryopteriB  goldiana  celBa  Palmer,  Proc.  Biol.  Soc.  Wash.  13  :  65.  pi.  1. 
f.  1-6.  S-W.  1899.     Log  fern. 
Dismal  Swamp,  Virginia  ( Wm.  Palmer;  Bartsch.). 

DryopteriB  flliz-maB  (L.)  Schott,  Gen.  Fil.  1834.     Male  fern.     Sweet 
fern. 

Polypodium  JUix-Tnas  L.  Sp.  PI.  1090. 1753. 
Aspidium  JUix-mas  Sw.  Schrad.  Joum.  Bot.  1800^  :  38.  1801. 
Nova  Scotia  and  Newfoundland  to  Alaska,  south  to  Michigan,  South  Dakota, 
Arizona,  and  California. 

DryopteriB  criBtata  Xmarginalis  Davenp.  Bot.  Gaz.  19: 497.  1894,  as  syn. 
Aspidium  cristatum  X  m^xrginak  Davenp.  Bot.  Gaz.  19  :  494.  1894. 
All  the  New  England  States  and  New  Jersey.    Probably  of  wider  distribution. 

DryopteriB  marginaliB  (L.)  A.  Gray,  Manual  ed.  1.  632.  1848.     Mar- 
ginal SHIELD  FERN.      RoCK  FERN.      WoOD  FERN. 
Polypodium  marginale  L.  Sp.  PI.  1091.  1753. 
Aspidium  marginale  Sw.  Syn.  Fil.  50. 1806. 
Nova  Scotia  to  British  Columbia,  south  to  Indian  Territory,  Arkansas,  Alabama, 
and  Georgia.  ^  , 
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Dryopteris  rigida  arguta  (Kaulf .)  Underw.  Our  Native  Ferns  ed.  4. 116. 
1893. 

Aspidium  argutum  Kaulf.  Enum.  Fil.  242.  1824. 

Aspidium  rigidum  var.  argutum  D.  C.  Eaton  in  TJ.  S.  Geog.  Surv.  W.  100th  MeriA 
6  :  333. 1879. 
California  to  Alaska,  chiefly  near  the  coast. 

Dryopteris  apinnlosa  (Retz.)  Kuntze,  Rev.  Gen.  PL  2  :  813. 1891.   Spiny 

SHIELD  FERN. 

Polypodlum  spintUomm  Retz.  Fl.  Scand.  ed  2. 250. 1795. 
Aspidium  gpinulosum  Sw.  Schrad.  Joum.  Bot  IMO*  :  38. 1801. 
Newfoundland  to  Alaska,  south  to  Virg;inia,  Kentucky,  Nebraska,  and  Wash- 
ington. 

Dryopteris  spinnlosa  intermedia  (Muhl.)  Underw.  Our  Native  Ferns  ed. 
4.  116. 1893.     Common  spiny  fern. 

Aspidium  intermedium  Muhl. ;  Willd.  Sp.  PI.  5  :  262,  1810. 

Aspidium  spinulosum  var.  intermedium  D.  C.  Eaton  in  A.  Gray,  Manual  ed.5.  665. 

1867. 
Dryopteris  irUennedia  A.  Gray,  Manual  ed.  1. 630. 1848. 
Labrador  to  Alaska,  south  to  North  Carolina  and  Tennessee, 

Dryopteris  spinnlosa  dilatata  (Hoffm.)  Underw.  Our  Native  Ferns  ed. 
4.  116.  1893.  Spreading  wood-fern. 

Pdypodium  dHatatum  Hoffm.  Deutsch.  Fl.  2  :  7. 1795. 
Aspidium  spinulosum  var.  dilataium  Hook.  Brit,  Fl.  444. 1830. 
Dryopteris  dilatata  A.  Gray,  Manual  ed.  1. 631. 1848. 
Newfoundland  to  Alaska,  south  to  California,  Montana,  and  Virginia;  mostly 
confined  to  the  mountains. 

Dryopteris  boottii  (Tuckerm.)  Underw.  Our  Native  Ferns  ed.  4.  117. 
1893.     Boott's  wood-fern. 

Aspidium  boottii  Tuckerm.  Hovey's  Mag.  Hort.  9  :  145. 1843. 
Aspidium  spinuhsum  var,  boottii  D.  C.  Eaton  in  A.  Gray,  Manual  ed.  5. 665.  1867. 
Nova  Scotia,  southern  Ontario,  and  Minnesota,  south  to  northern  Viiginia.* 

Dryopteris  patula  (Sw.)  Underw.  Our  Native  Ferns  ed.  4. 117. 1893. 
Aspidium  patulum  Sw.  Kongl.  Vetensk.  Akad.  Handl.  1817  :  74. 1817. 
Huachuca  Mountains,  Arizona  {Lemmon), 

POLYSTICHTJM  Roth,  Tent.  Fl.  Germ.  3  :  69.  1800. 

Polystichum  acrostichoides  (Michx.)  Schott,  Gen.  Fil.  1834.     Christ- 
mas FERN.     Evergreen  wood-fern.     Shield  fern. 

Nephrodium  acrostichoides  Michx.  Fl.  Bor.  Am.  2  :  267.  1803. 
As})idium  acrostichoides  Sw.  Syn.  Fil.  44.  1806. 
Dryopteris  acrostichoides  Kuntze,  Rev.  Gen.  PI.  8  :  812. 1891. 
Nova  Scotia  and  New  Brunswick  to  Wisconsin,  Iowa,  MissisBippi,  and  Florida. 

The  variable  form  known  as  var.  sckweinUzii  (Beck),  or  the  var.  inciwiw  A. 

Gray,  has  the  range  of  the  type. 

Polystichum  mnnitnm  (Kaulf.)  Presl,  Tent.  Pterid.  83. 1836. 
Aspidium  munitum  Kaulf.  Enum.  Fil.  236.  1824. 
Dryopteris  munila  Kuntze,  Rev.  Gen.  PI.  8  :  813. 1891. 
California,  Oregon,  and  Idaho,  northward  to  Alaska. 


♦Reported  from  Loring,  Alaska,  by  Miss  Grace  E.  Cooley  in  Bull.  Torr.Club  19: 
246.  1892.  Cn,r^n]o 
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Polystichiun  mnnitum  imbricans  (D.  C.  Eaton)  Maxon,  Fern  Bull.  8 :  30. 
1900. 

Aspidium  munltum  var.  imbricans  D.  C.  Eaton,  Ferns  N.  Am.  1 :  188.  pi.  £5,  /.  S, 
1878. 
California  to  British  Columbia. 

Polystichiun  mimitiim  inoiBO-serratiiin  (D.  C.  Eatx)n)  Underw.  Our  Na- 
tive Ferns  ed.  6.  116.  1900. 

Aspidium  munitum  var.  indso-serratum  D.  C.  Eaton,  Ferns  N.  Am,  1 :  188.  1878. 
California  to  British  Columbia. 

Polystichum  lonchitis  (L.)  Roth,  Tent.  Fl.  Germ.  3 :  71.  1800.    Holly 

FERN. 

Polypodium  lonchitis  L.  Sp.  Fl.  1088.  1753. 
Axpidium  lonchitis  Sw.  Schrad.  Journ.  Bot.  1800'* :  30.  1801. 
Drt/opteris  lonchitis  Kuntze,  Rev.  Gen.  PI.  2 :  813.  1891. 
Arctic  America  to  Nova  Scotia,  southern  Ontario,  Wisconsin,  Montana,  and 
Washin^rton,  and  in  the  mountains  to  Utah,  Colorado,  and  California. 

Polystichum  Bcopulinum  (D.  C.  Eaton)  Maxon,  Fern  Bull.  8  :  29. 1900. 
Aspidium  aculeatum  var.  scvpulinum  D.  C.  Eaton,  Ferns  N.  Am.  2 :  125.  pi.  6$, 
/.  S.  1880. 
Washington  to  eastern  Idaho,  south  to  Utah  and  southern  California.     Also  in 
(jaBp6  County,  Quebec. 

Polystichum  lemmoni  Underw.  Our  Native  Ferns  ed  6.  116.  1900. 

Aspidium  mohrioides  of  American  authors,  not  Bory,  Crypt.  Voy.  Duperr.  267. 
1828. 
California  to  Alaska. 

Polystichum  califomioiun  (D.  C.  Eaton)  Underw.  Our  Native  Ferns  ed. 
6. 116.  1900. 

Aspidium  ccdifornicum  D.  C.  Eaton,  Proc.  Am.  Acad.  6 :  555.  1865. 

Aspidium  aculeatum  var.  californicum  D.  C.  Eaton  in  U.  S.  Geog.  Surv.  W.  100th 

Merid.  6:336.1879. 
Dnjopteris  aculeata  var.  calif omica  (D.  C.  Eaton)  Underw.  Our  Native  Fema 
ed.  4.  112.  1893. 
California  to  Washington. 

Polystichum  brannii  (Spenner)  Lawson,  Fern  Fl.  Canada  [19].  1889. 
Braun's  holly-fern.     Prickly-ferx. 

Aspidium  braunii  Spenner,  Fl.  Frib.  1 :9.  1825. 

Aspidium  aculeatum  var.  braumi  Doll,  Rhein.  Fl.  21.  1843. 

Dryopteris  aculeata  var.  braunii  (Spenner)  Koch;  Underw.  Our  Native  Ferns 

ed.  4.  112. 1893. 
Dryopteris  braunii  (Spenner)  Underw.  in  Britt.  &  Br.  Illustr.  Fl.  1:15.  1896. 
Nova  Scotia  to  Alaska,  south  to  British  Columbia,  Michigan,  Pennsylvania, 
Vermont,  New  Hampshire,  and  Maine. 

Polystichum  aculeatum  (L.)  Roth,  Tent.  Fl.  Germ.  3 :  79.  1800. 
Polypodium  aculeatum  L.  Sp.  PI.  1090.  1753. 
Aspidium  aculeatum  Sw.  Schrad.  Journ.  Bot.  1800^ :  37.  1801. 
Dryopteris  aculeata  Kuntze,  Rev.  Gen.  PL  2 :  812. 1891. 
California  to  Washington. 

Proc.  N.  M.  vol.  xxiii 41 
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PHAHEEOPHLEfilA  Presl,  Tent.  Pterid.  84.  1836. 

Fhanerophlebia  aurionlata  Underw.  Bull.  Toit.  Olub  26  :  212.  pi.  369. 
f.3-i.j>I.S60.f.2.  1899. 

Aspidium  juglandifoUuni  in  part  of  recent  authors,  not  Kuiize;  Klotzsch,  Lin- 
naea20  :363.  1847. 
Arizona  to  Texas. 


TECTAaiA  Cav.  Descr.  PI.  249.  1802. 

Tectaria  trifoliata  (L.)  Cav.  Descr.  PL  249.  1802. 
Polypodium  trifoliatum  L.  Sp.  PI.  1087.  1753. 
Aspidium  trifoliatum  Sw.  S^thrad.  Joum.  Bot,  1800*  :  30.  1801. 
Dryopteris  trifoliata  Kuntze,  Rev.  Gen.  PI.  2  :  814.  1891. 
Florida  and  western  Texas. 


HEPHEOLEPIS  Schott,  Gen.  FiL  1834. 
Kephrolepis  exaltata  (L.)  Schott,  Gen.  Fil.  1834.     Sword  ferx. 

Polypodium  craUoium  L.  Sp.  PI.  ed.  2.  1548.  1763. 
Agpidium  exaltaium  Sw.  Schrad.  Journ.  Bot.  IbOO^ :  32. 1801. 
Florida. 

Hephrolepis  biserrata  (Sw.)  Schott,  Gen.  Fil.  1834. 

Aspidium  bu^rratum  Sw.  Schrad.  Journ.  Bot.  1800'  :32. 1801. 
Aspidium  acutum  Sw.  Syn.  Fil.  46.  1806. 
Nephrolepis  acuta  Pr^l,  Tent.  Pterid.  79.  1836. 
Southern  Florida. 


FILIX  Adans.  Fam.  PL  2 :  20.  1763. 

Filix  bnlbifera  (L.)  Underw.  Our  Native  Ferns  ed.  0.  119. 1900.    Blad- 
der-fern. 

Polypodium  hidhiferum  L.  Sp.  PI.  1091.  1753. 

OjstopUTis  bulbif era  Bemh.  Schrad.  Neues  Journ.  Bot.  l':26.  1806. 
Newfoundland  to  Manitoba  and  Iowa,  south  to  North  Carolina,  Alabama,  and 
Arkansas.    Also  in  Alaska. 

Filix  fragilis  (L.)  Undei-w.  Our  Native  Ferns  ed.  6. 119. 1900.     BarrrLE 
FERN.     Brittle  bladder-fern. 

Polypodium  fragile!..  Sp.  PI.  1091.  1753. 

CyHtopteris  fragilis  Bernh.  Schrad.  Neues  Journ.  Bot.  1*:27.  1806. 
Newfoundland  and  Labrador  to  Alaska,  south  to  southern  California,  Ariiona, 
Kansas,  Alabama,  and  Georgia.     Extremely  polymorphic,  but  apparently 
I)resenting  no  geographic  sul^species.     Also  in  Greenland. 

Filix  montana  (Lam.)  Underw.  Our  Native  Ferns  ed.  6.  119.  1900. 
Polypodium  montanum  Lam.  Fl.  Franc.  1  :  23.  1778. 
Cystopteris  montana  Bernh.  Schrad.  Neues  Journ.  Bot.  1* :  26.  1806. 
'    Labrador  and  Quebec  to  British  Columbia  and  Alaska,  south  to  the  northern 
shore  of  Lake  Superior.    Also  in  Colorado.     Rare. 
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OKOCLEA  L.  Sp.  PI.  1062.  1753. 

Onoolea   senftibilis    L.  Sp.  PL  1062.  1753.     Sensitive    fern.     Oak- 
leaved  FERN. 
Newfoundland  to  Saskatchewan,  south   to  Nebraska,  Louisiana,  and  Florida. 
The  var.  obtrmlohaia  of  Torrey  comprises  plants  of  which  one  or  more  of  the 
fertile  fronds  are  more  or  less  foliose. 


MATTETTCCIA  Todaro,  Syn.  PI.  Acot.  Vase.  Sicilia  30.  1866. 

Hattenccia  struthiopteris  (L.)  Todaro,  Syn.  PI.  Acot.  Vase.  Sicilia  30. 
1866. 

Osmunda  stnUhiopteris  L.  Sp.  PI.  1066. 1753. 

Struthiopieris  germanka  Willd.  P:num.  PI.  Ilort.  Bot.  Berol.  1071.  1809. 
Onoclea  arulhiopteris  Hoffm.  Deutsch.  Fl.  2  :  11. 1795. 
Nova  Scotia  to  Virginia,  west  to  Iowa  and  British  Columbia. 


WOODSIA  R.  Br.  Prodr.  Fl.  Nov.  HolL  1 :  158.  1810. 
Woodsia  ilvensiB  (L.)  R.  Br.  Prodr.  Fl.  Nov.  HolL  1 :  158. 1810.    Rustt 

WOODSIA. 

Acroslichum  Uvense  L.  Sp.  PL  1071.  1753. 
Labrador  to  Alaska,  south  to  North  Carolina,  Kentucky,  and  Minnesota.     Also 
in  Greenland. 

Woodsia  alpina  (Bolton)  S.  F.  Graj-,  Nat.  Arr.  Brit.  PL  2  :  17-  1821. 
Alpine  woodsia. 

Acroslichum  alpinum  Bolton,  Fil.  Brit.  76.  pL  42.  1790. 

AcTOSlichum  hyperboreum  Liljeb.  Kongl.  Vetensk.  Akad.  Nya  Handl.  14 :  201. 

1793. 
Woodna  ht/perborea  R.  Br.  Prodr.  Fl.  Nov.  Holl.  I  :  158.  1810. 
Labrador  to  Alaska,  south  to  Maine,  Vermont,  northern  New  York  and  western 

Ontario.     Also  in  Greenland. 

Woodsia  glabella  R.  Br.  App.  Frankl.  Journ.  754.  1823. 

Central  New  York  and  Vennont  to  New  Brunswick,  westward  in  Canada  to  Brit- 
ish Columbia,  northward  to  Alaska  and  Mackenzie.     Also  in  Greenland. 

Woodsia  scopulina  D.  C.  Eaton,  Can.  Nat.  II.  2  :  91.  1865. 

Michigan  and  western  Ontario  to  British  Columlwa,  south  in  the  mountains  to 
Arizona  and  California.    Also  in  ^Vlaska. 

Woodsia  oregana  D.  C.  Eaton,  Can.  Nat.  II.  2  :  90. 1865. 

British  Columbia  and  Athabasca,  to  IManitoba,  Nebraska,  Oklahoma,  Colorado, 
Arizona,  and  California.    Also  in  Wisconsin  and  northern  Michigan. 

Woodsia  obtusa  (Spreng.)  Torr.  Cat.  PL  in  Geol.  Rep.  N.  Y.  195. 1840. 

Polypodium  obtumnn  Sjireng.  Anleit.  Kennt.  Gewiichse  ed.  1.  8  :  92.  1804. 
Nova  Scotia  to  Wisconsin  and  Nebraska,  south  to  Georgia,  Alabama,  and  Texas. 
Also  in  Alaska  and  British  Columbia. 
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Woodsia  obtnsa  plummerae  (Lemmon)  Maxon,  comb.  nov. 
Woodsia  phimmerae  Lemmon,  Bot.  Gaz.  7  :  6.  1882. 

Woodsia  obtusa  var.  glandvdom  D.  C.  Eaton  <&  Faxon,  Bull.  Torr.  Club  9  :  50. 
1882. 
New  Mexico  and  Arizona. 

Woodsia  mezicana  F^e,  7"*  M^m.  Fam.  Foug.  ^^,  1854. 
Texas,  New  Mexico,  and  Arizona. 

DEmrSTAEDTIA  Bernh.  Schrad.  Joum,  Bot.  1800« :  124. 1801. 

Dennstaedtia  pnnctilobiila  (Michx.)  Moore,  Index  Fil.  xcvii.  1857. 
NephrodiumpunctUolmlum  Michx.  Fl.  Bor.  Am.  2  :  268.  1803. 
Dicksaniapunctiloba  Hook.  Sp.  Fil.  1  :  79.  1846. 
Dicksonia  pUosiuscula 'WiWd.  Enum.  PI.  Hort.  Berol.  1076.  1809. 
Nova  Scotia  and  New  Brunswick  to  Ontario  and  Minnesota,  south  to  Geoi^ 
and  Alabama. 

FamUy  VH.     M ARSILEACEAE  R.  Br.  Prodr.  Fl.  Nov.  HoU.  1 :  166. 

1810. 

MAKSILEA  L.  Sp.  PI.  1099.  1763. 

Harsilea  quadrifoUa  L.  Sp.  PL  1099.  1753. 

Apparently  indigenous  at  Bantam  Lake,  Litchfield  County,  Connecticut  {Aden), 
though  possibly  adventive  from  Europe.     Extensively  introduced. 

Harsilea  macropoda  Engelm.  Am.  Joum.  Sci.  11.  3  :  56.  1847. 
Texas  and  New  Mexico. 

Harsilea  uncinata  A.  Br.  Flora  22:  300.  1839. 
Louisiana;  Dallas,  Texas  {Reverchon), 

Marsilea  vcstita  Hook.  &  Grev.  Icon.  Fil.  2 :  pi  159.  1831. 

Marsilea  mucronata  A.  Br.  Am.  Joum.  Sci.  II.  3 :  55.  texif.  2,  1847. 
Arkansas  and  Texas  to  California,  north  to  Washington,  British  Columbia,  Mon- 
tana, and  South  Dakota.    Also  in  Florida. 

Marsilea  tenuifolia  Engelm.;  Kunze,  Am.  Joum.  Sci.  11.  6:  89.  1848. 
Pierdenales,  Texas  {Lindheimer);  western  Texas  {Wright), 

PILTJLABIA  L.  Sp.  PI.  1100.  1753. 
Pilnlaria  americana  A.  Br.  Monatsb.  KOn.  Akad.  Wiss.  Berlin  1863 :  435. 

1863.    PiLLWORT. 
Several  localities  in  California.     Also  in  Arkansas  ( JVicttafl)  and  Oregon  {Leiberg). 

Family  VHI.     SALVINIACEAE  Reichenb.  Consp.  30.  1828. 

SALVnriA  AdanH.  Fam.  PI.  2:  15.  1763. 
Salvinia  natans  (L.)  Hoffm.  Deutsch.  Fl.  2:  1. 1796.   Salvinia. 

Marsilea  naiaixs  L.  Sp.  PI.  1099.  1753. 
Bois  Brul6  Bottoms,  Perry  County,  Missouri  {Demelrio);  oentral  New  Yotk 
{Fursh). 
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AZOLLA  Lam.  Encyc.  1:  343.  1783. 

AzoUa  caroliniana  Willd.  Sp.  PI.  6:  541.  1810. 
New  York  to  Florida,  Arizona,  California,  and  Oregon. 

AzoUa  filicnloides  Lam.  Encyc.  1 :  343.  1783. 

California.     Probably  of  wider  range.     Introduced  at  Springfield,  Massachusetts 
{A,  A.  Eaton). 

Family  IX.     EQL1SETACEAE  Michx.  Fl.  Bor.  Am.  2:  281.  1803. 
EaXJISETTJM  L.  Sp.  PI.  1061.  1753. 

Eqnisetum  arvense  L.  Sp.  PI.  1061.  1753.    Common  horse-tail. 

Virginia  to  California,  north  to  Newfoundland  and  Alaska.     Also  in  Greenland. 
Ver>'  variable,  apparently  presenting  no  stable  subspecies. 

Equisctum  pratense  Ehrh.  Hannov.  Mag.  1784:  138.  1784. 

Nova  Scotia  to  Alaska,  south  to  New  Jersey,  Minnesota,  Nebraska,  and  Colorado. 

Eqnisetum  telmateia  Ehrh.  HannCv.  Mag.  1783:  287.  1783. 

California  to  British  Columbia, 
Equisetmn  sylvaticum  L.  Sp.  PL  1061.  1753.   Wood  horse-tail. 

Newfoundland  and  Labrador  to  Alaska,  south  to  Vii^inia  and  Nebraska.     Also 
in  Greenland. 

Eqnisetum  paluatre  L.  Sp.  PL  1061.  1753.    Marsh  horse-tail. 

Nova  Scotia  to  Saskatchewan  and  Alaska,  south  to  Maine,  Connecticut,  western 
New  York,  Illinois,  Minnesota  (?),  and  Washington. 

Equisetmn  littorale  KuhL;  Rupr.  Beitr.  Pflanzenk.  Russ.  Reich.  4:  91. 
1845.    Joint-grass. 

Maine  and  Ontario  to  New  Jersey  and  Pennsylvania,  west  to  Minnesota  ( Hoizinger). 
Eqnisetum  fluviatile  L.  Sp.  PL  1062.  1753.  Swamp  horse-tail.  Toad- 
pipes.    Joint-grass. 

Equisetum  limomm  L.  Sp.  PL  1062.  1753. 
Nova  Scotia  to  Alaska,  south  to  Virginia,  Kansas,  and  Washington. 

Equisetum  ramosissimum  Desf.  FL  AtL  2:  398.  1800. 

Vancouver    Island,  British    Columbia   {Lyell).     Also    in    southern    California 
{Davidson). 

Equisetum  mexicanum  Milde,  Verhandl.  k.-k.  zoolog.-bot.  GeselL  12': 
1256.  1862. 
San  Bernardino  and  Los  Angeles  counties,  California. 

Equisetum  robustum  A.  Br.  Am.  Journ.  Sci.  46:  88.  1844. 

New  Jersey  to  Georgia  and  Louisiana,  west  to  British  Columbia  and  California. 

Equisetum  hyemale  L.   Sp.  PL  1062.  1753.  Sgouring-rush.     Pipes. 
Shave-grass.* 

Quebec  and  New  England  to  Virginia,  Texas,  California,  Washington,  and  Brit- 
ish Columbia. 

Equisetum  laevigatum  A.  Br.  Am.  Journ.  Sci.  46:  87.  1844.     Smooth 

SCOURING-RUSH. 
New  Jersey  to  North  Carolina  and  Louisiana,  west  to  British  Columbia,  Oregon, 
California,  and  Texas. 


Digitized  by  VjOOQ IC 


f>46  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.xiiil 

Equuetuxn  yariegatum  Sc'hleich.  Cat.  PI.  Helvet.  27.  1807. 

Arctic  Amedoa,  south  to  New  Brunswick,  New  Hampshire,  New  York,  Nebraska, 
and  Nevada.    Also  in  Greenland. 

Zquisetimi  aoirpoides  Michx.  Fl.  Bor.  Am.  2  :  281.  1803. 

Labrador  to  Alaska,  south  to  New  Brunswick,  Massachusetts,  Pennsylvania, 
Illinois,  Nebraska,  Montana,  and  British  Ck>lambia.    Also  in  Greenland. 

Family  X.    LYCX)PODIACEAE  Michx.  FL  Bor.  Am.  2 :  281.  1803. 
LYCOPODnm  L.  Sp.  PI.  1100.  1753. 

Lycopodinm  selago  L.  Sp.  PI.  1102.  1753.     Fir  club-moss. 

I-Abrador  to  Alaska,  south  to  Washington,  Idaho,  Michigan,  northern  New 
York,  Vermont,  Maine,  and  in  the  higher  mountains  to  North  Carolina. 
Also  in  Greenland. 

Lycopodinm  porophilum  Lloyd  &  Underw.  Bull.  Torr.  Club  27  :  150.  y>Z. 
2.  f.  6-7,  1900. 
Wisconsin;  Indiana;  Kentucky;  Alabama  (Peters;  Underwood). 

Lycopodinm  lucidnlnm  Michx.  Fl.  Bor.   Am.    2 :  284.  1803.      Swa^ip 

EVERGREEN.       ShININO  CLUB- MOSS. 

Newfoundland  and  Prini»e  Edward  Island  to  Ontario  and  Minnesota,  south  to 
South  Carolina,  Tennessee,  and  Missouri. 

Lycopodinm  innndatum  L.  Sp.  PL  1102. 1753.    Bog  club-moss.    Crow's- 
foot. 
Newfoundland,  Prince  Edward  Island,  and  Nova  Scotia  to  New  Jersey,  Pennsyl- 
vania, Illinois,  Michigan,  and  Ontario.     Also  from  Washington  to  Alaska. 

Lycopodinm  uiimdatum  bigelovii  Tuckerm.  Am.  Journ.  Sci.  45:47. 1843. 
Cape  Breton  Island  and  Nova  Scotia  to  Vermont,  Rhode  Island,  and  New  Jersey. 

Lycopodinm  chapmaniUnderw.,  nom.  nov. 

Lyco}x>dium  inundatum  var.  appresmim  Chapm.  Bot.   Gaz.   8:20.  1878.     Not 

Lycopodium  selago  var.  appressum  Desv.  Mdm.  Soc.  Linn.  Paris  6 :180.  1827. 

Lycopodinm  adpressum  (Chapm.)  Lloyd  &  Underw.  Bull.  Torr.  Club  27:153. 

1900. 
Lycopodium  inundatum  var.  elongatum  Chapm.  Bot.  Gaz.  8 :21.  1878.    Not  Lyco- 
podinm elongatum  Sw.  Syn.  Fil.  175.  1806. 
Massachusetts  to  Rhode  Island  and  New  York  (Long  Island),  south  to  Florida, 
Alabama,  and  Louisiana.     Coastal  in  its  range. 

Lycopodinm  pinnatnm  (Chapm.)  Lloyd  &  Undei'w.  BulL  Torr.  Club 
27:155.  j>l,  3.  /.  27-30.  pi.  ^  in  part.  1900. 

Lycopodium  inundatum  var.  pinnaium  Chapm.  Fl.  So.  U.  S.  ed.  1.  600.  1860. 
Lycopodium  alopecuroides  var.  pinnatum  Chapm.  Fl.  So.  U.  fi.  ed.  3.  638.  1897. 
Florida  and  Georgia  to  Mississippi. 

Lycopodium  aXopecuroides  L.  Sp.  PL  1102.  1753. 

Long  Island,  New  York  ( Clni^)  to  Florida,  Alabama,  and  Mississippi.  Main!; 
near  the  coast. 

Lycopodium  carolinianum  L.  Sp.  Fl.  1104.  1753. 
New  Jersey  to  Florida  and  Mississippi. 
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Lycopodium  annotintun  L.  Sp.  PI.  1103.  1753.     Stiff  club-moss. 

Newfoundland  and  Nova  Scotia  to  Mackenzie  and  Alaska,  south  to  Massachiisettei, 
Pennsylvania,  Michigan,  Mmnesota,  Colorado,  Idaho,  and  AVashington. 
Also  in  Greenland.     Includes  the  fomi  known  as  var.  pungem. 

Lycopodium  clavatum  L.  Sp.  PI.  1101.  1753.     Running  pine.     Stag- 
horn  EVERGREEN. 

Labrador  and  Newfoundland  to  Alaska,  south  to  Oregon,  Saskatchewan,  Minne- 
sota, Wisconsin,  Michigan,  Pennsylvania,  and  southern  New  England. 
Lycopodium  obscurum  L.   Sp.  PI.  1102.  1753.     Ground  pine.     Tree 

CLUB-MOSS. 

Lycopodium  dendroideum  Michx.  Fl.  Bor.  Am.  2  :  282.  1803. 
Newfoundland    and  Nova  Scotia   to  North  Carolina,   Tennessee,   Minnesota, 
and  Montana.     Also  in  Alaska. 
Lycopodium  cernuum  L.  Sp.  PI.  1103.  1753. 

Florida,  Alabama,  and  Mississippi;  near  the  coast. 
Lycopodium  sitchense  Rupr.  Beitr.  Pflanzenk.  Russ.  Reich.  3  :  30.  1845. 
Labrador  to  northern  New  England,  New  York,  and  western  Ontario.     Also 
from  Idaho  and  Oregon  to  Alaska. 

Lycopodium  sabinaefolium  Willd.  Sp.  PI.  6 :  20.  1810.     Ground  fir. 
Prince  Edward  Island,  northern  New  England,  and  Ontario. 

Lycopodium  chamaecyparissus  A.  Br.  in  Doll,  Rhein.  FI.  36.  1843. 

Maine  to  Georgia  and  Minnesota. 
Lycopodium  complanatum  L.  Sp.  PL  1104.  1753. 

Labrador  and  Cape  Breton  Island  to  British  Columbia,  south  to  Virginia,  Indiana, 
Minnesota  and  Idaho. 
Lycopodium  alpinum  L.  Sp.  PI.  1104.  1753. 

British  Columbia  to  Alaska.     Also  in  Greenland. 

PSILOTTTM  Sw.  Syn.  Fil.  187.  1800. 

Psilotum  nudum  (L.)  Griseb.  Abh.  Kon.  Gesell.  Wiss.  Gottingen  7 :  278. 
1857. 

Lycopodium  nudum  L.  Sp.  PI.  1100.  1753. 
Bluffton,  South  Carolina  (Mellichamp);  southern  Florida. 

Family  XL     SELAGINELLACEAE  Underw.     Our  Native  Ferns 

ed.  1.  103.  1881. 

'   SELAOnrELLA  Beau  v.  Prodr.  Aetbeog.  101.  1805.* 

Sclaginella  selaginoides  (L.)  Link,  Fil.  Sp.  Hort.  Berol.  158.  1841. 
Lycopodium  selaginoides  L.  Sp.  PI.  1101.  1753. 
Selagindki  spinosa  Beau  v.  Prodr.  Aetheog.  112.  1805. 
Labrador  to  New  Hampshire,  New  York,  Michigan,  Saskatchewan,  and  Alaska. 
Also  in  Colorado  and  Greenland. 

8elaginella  rupestris  (L.)  Spring  in  Mart.  Fl.  Bras.  1*:  118.  1840. 
Lycopodium  mpeslre  L.  Sp.  PI.  1101.  1753. 
New  England  and  Ontario  to  Georgia,  west  to  California,  Idaho,  and  British 
Columbia. 

*  A  number  of  new  species  of  the  rupestris  group  have  recently  been  descriljed  by 
Dr.  G.  Hieronymus,  from  western  North  America.  (Hedwigia  89  :  290  et  seq.  1900). 
Although  severaf  of  these  will  probably  prove  valid,  it  has  been  thought  best,  on 
account  of  insufficient  material,  to  exclude  all  from  the  list. 
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Selaginella  rupestris  fendlcri  Underw.  Bull.  Torr.  Club  26:  127.  1898. 
New  Mexico  and  Colorado. 

Selaginella  densa  Rydberg,  Mem.  N.  Y.  Bot.  Grard.  1:  7.  1900. 
AVestem  Nebraska  to  Montana. 

Selaginella  bryoides(Nutt.)  Underw.  Our  Native  Ferns  ed.  6.  13S.  1900. 
Lycopodium  hryoides  Nutt. ;  Baker,  Handbook  Fern  Allies  35.  1887. 
Selaginella  cinerafcens  A.  A.  Eaton,  Fern  Bull.  7:  33.  1899. 
iSouthem  California. 

Selaginella  watsoni  Underw.  Bull.  Torr.  Club  26:  127.  1808. 
High  mountains  of  Utah,  Nevada,  and  California, 

SelagineUa  mutica  D.  C.  Eaton  in  Underw.  Bull.  Torr.  Club  26: 128.  1898. 

New  Mexico,  Arizona,  and  Colorado. 
Selaginella  tortipila  A.  Br.  Ann.  Sci.  Xat.  V.  3  :  271.  1865. 

Macon  County  (J.  Domiell  Smith)  and  Broad  River  {Rugel)y  North  Carolina; 
Caesars  Head,  South  Carolina  (/.  Donnell  Smith). 

SelagineUa  struthioloides  (Presl)  Underw.  Bull.  Torr.  Qub  25:132. 

1898. 

Lycopodium  stnUhioloide^  Presl,  Rel.  Haenk.  1  :82.  1830. 
SelagineUa  oregana  D.  C.  Eaton  in  Brewer  &  Wats.  Bot.  Cal.  2  :350.  1880. 
Oregon  and  Washington. 

Selaginella  arenicola  Underw.  Bull.  Torr.  Club  26  :  541.  1898. 

S'laginella  arenaria  Underw.  Bull.  Torr.  Club  26  :  129.  1898,  not  Baker, 
Florida  and  Texas. 

Selaginella  mpincola  Underw.  Bull.  Torr.  Club  26  :  129.  1898. 
New  Mexico  and  Arizona. 

Selaginella  bigelovii  Underw.  Bull.  Torr.  Club  25  :  130.  1898. 
Southern  California. 

Selaginella  douglassii  (Hook.  &Grev.)  Spring,  M^m.  Acad.  Brux.  24^ :  92. 

1850. 

Lycopodium ovalifoUum  Hook.  &  Grev.  Icon.  Fil.  2:pLl77.  1831,  not  Desv. 
Lycopodium  douglaasii  Hook.  <&  Grev.  Bot.  Misc.  2  :  396.  1832. 
Northern  California  to  British  Columbia. 

SelagineUa  apns  (L.)  Spring  in  Mart.  Fl.  Bius.  1* :  119.  1840. 
Lycopodium  apodum  L.  Sp.  PI.  1105.  1753. 
Maine  and  Ontario  to  British  Columbia,  south  to  Florida,  Alabama,  Louisiana, 
and  Texas. 

SelagineUa  Indoviciana  A.  Br.  Ann.  Sci.  Nat.  IV.  13 :  58.  1860. 

Louisiana  {Dntmmond);  Alabama  {Mohr)j  Florida  (Curtiss). 

Selaginella  lepidophyUa  (Hook,  &  Grev.)  Spring,  M^m.  Acad.  Brux. 
24^72.    1850. 

Lycopodium  lepidophyllum  Hook.  <&  Grev.  Bot  Misc.  8  :106.  1832. 
Texas  to  Arizona. 

SelagineUa  pringlei  Baker,  Handbook  Fern  Allies  88.  1887. 
Chenate  Mountains,  Texas  {Nealley). 

SelagineUa  pUifera  A.  Br.  Ind.  Sem.  Hoi-t.  Berol.  App.  1857:20.  1857. 

Texa^^  (  Wright) . 
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FamUy  XU.     ISOETACEAE  Torr.  Fl.  State  N.  Y.  2 :  514.  1843. 
IS0ETE8  L.  Sp.  PL  1100.  1753.     Quillwort. 

Isoetes  lacnstris  L.  Sp.  PI.  1100.  1753. 

Labrador  to  the  Lake  Superior  region  and  Xew  Jersey. 

Isoetes  paupercula  (Engelrn.)  A.  A.  Eaton,  comb.  nov. 

Isoetes  lacustT%8  var.  paupercula  Engelm.  Trans.  St.  Louis  Acad.  Sci.  4 :  377.  1882. 
Isoetes  ocddentalis  Henderson,  Bull.  Torr.  Club  27  :  358.  1900. 
Colorado  to  California,  Washington,  and  Idaho. 

Isoetes  heterospora  A.  A.  Eaton,  Fernwort  Papers  8.  190i\ 
Jordan  Pond,  Mount  Desert  Island,  Maine  (Rand). 

Isoetes  riparia  Engelm. ;  A.  Br.  Flora  29 :  178.  1846. 

Along  the  banks  of  the  Delaware  River  in  the  following  localities:  Near  Phila- 
delphia, Pennsylvania  {Zantzinger;  Durand)*;  Camden,  New  Jersey  (i*arXer; 
D.  C.  Eaton);  Chester,  Pennsylvania  (Tl  C.  Paimer);  Wilmington,  Delaware 
{Commons;  Canby). 

Isoetes  tuckermaiLi  A.  Br.  in  A.  Gray,  Manual  ed.  5.  676.  1867. 
Maine,  New  Hampshire,  Massachusetts,  and  Connecticut. 

Isoetes  tnckermani  borealis  A.  A.  Eaton,  Fernwort  Papers  10.  1900. 

Labrador  {Allen);  Epping,  New  Hampshire  {A.  A.  Eaton);  Mount  Desert  Is- 
land, Kennebago  Lake  {Coville)^  and  Old  town  (Harvey)  j  Maine. 

Isoetes  hieroglyphica  A.  A.  Eaton,  Fernwort  Papera  10.  1900.  f 
Maine:  St.  Francis  Lake;  Moosehead  Lake;  Eangeley  Lakes. 

Isoetes  liarvcyi  A.  A.  Eaton,  Fernwort  Papers  11.  1900. 

Oldtown  and  Mount  Desert  Island,  Maine;  Cambridge,  Massachusetts  (Boott). 

Isoetes  foveolata  A.  A.  Eaton  in  Dodge,  Ferns  &  Fern  Allies  New  P3ng. 
38.  1896. 
Epping,  West  Epping,  East  Kingston,  and  Newmarket,  New  Hampshire  (.1.  A. 
Eaton);  Meriden,  Connecticut  (F.  W.  Hall). 

Isoetes  saccliarata  Engelm.  in  A,  Gray,  Manual  ed.  5.  676.  1867. 

Banks  of  the  Wicomico  River,  below  Salisbury,  and  of  the  Nanticoke  River, 
Maryland  (Canby);  Elk  River,  Maryland  [t.  C.  Palmer);  Four-Mile  Run, 
near  Washington,  D.  C.  (Steele) . 

Isoetes  saccliarata  reticulata  A.  A.  Eaton  in  Steele,  Proc.  Biol.  Soc.  Wash. 
14:49.  1901. 
Hunting  Creek,  near  Alexandria^ Virginia  (Coville  tC*  Vasey;  Mason). 

Isoetes  saccharata  palmeri  A.  A.  Eaton  in  Steele,  Proc.  Biol.  Soc.  Wash. 
14:49.  1901. 
Lloyds  Creek,  Maryland  (T.  C.  Palmer);  Mount  Vernon,  Virginia  (Coville). 

Isoetes  melanospora  Engelm.  Trans.  St.  Louis  Acad.  Sci.  3  :  895.  1877. 
Georgia:  Stone  Mountain,  (Canby;  Underwood;  Boyiiton);  Little  Stone  Mountain, 
Lithonia  (SmaU). 

*  Locality  no,w  apparently  destroyed  by  improvements. — A,  A,  Eaton, 
fThe  Robinson  &  Schrenk,  Quiddy  Viddy  Lake,  Newfoundland,  specimens  are 
probably  to  be  referred  here. — A.  A.  Eaton, 


Digitized  by  VjOOQ IC 


650  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  voL.xxni. 

Isoetes  echinospora  brauiLii  (Durieu)  Engelm.  in  A.  Gray,  Manual  ed.  5. 

676.  1867. 

Isoetes  braunii  Durieu,  Bull.  Soc.  Bot.  France  11 :  101.  1864. 
Isoetes  echinospora  var.  hoottii  Engelm.  in  A.  Gray,  Manual  ed.  5. 676.  1867. 
Labrador  and  Greenland  to  Alaska,  southward  to  New  England,  New  Jersey, 
Pennsylvania,  Michigan,  Utah,  and  southern  Washington. 

Isoetes  echinospora  robnsta  Engelm.  Trans.  St  Louis  Acad.  Sci.  4 :  380. 

1882. 
Isle  La  Motte  in  Lake  Champlain  {Pr'mgle)]  Epping,  New  Hampshire  (-1.  A. 
Eaton) . 

Isoetes  echinospora  mnricata  (Durieu)  Engelm.  in  A.  Gray,  Manual  ed.  5. 

676.  1867. 

Isoetes  murimta  Durieu,  Bull.  Soc.  Bot.  France  11 :  100.  1864. 
Near  the  St.  John  at  Madawaska,  Maine  {Femald);  Rockingham  County,  New 
Hampshire  (A.  A,  Eaton);  near  Boston,  Massachusetts;  Lyme,  Connecti- 
cut (C  B.  Graves) ;  Toms  River,  New  Jersey  {Parker  d*  Smith;  Pollard). 

Isoetes  bolanderi  Engelm.  in  Parry,  Am.  Nat.  8 :  214.  1874. 
Montana  and  Washington  to  western  Colorado,  Utah,  and  California. 

Isoetes  pyg^maea  Engelm.  in  Parry,  Am.  Nat.  8 :  214.  1874. 
Mono  Pass,  California  (^o/anrf^r). 

Isoetes  macounii  A.  A.  Eaton,  Fern  Bull.  8  :  12.  1900. 
Atka  Island,  Alaska  {Macoun). 

Isoetes  maritima  Cnderw.  Bot.  Gaz.  13 :  94.  1888. 
Albemi,  Vancouver  Island,  British  Columbia  {Macoun), 

Isoetes  canadensis  (Engelm.)  A.  A.  Eaton,  comb.  nov. 

Isoetes  rlparia  vbt.  canadensis  Engelm.  Trans.  St.  Louis  Acad.  Sci.  4 :  383. 1882. 

Isoetes  dodgei  A.  A.  Eaton,  Fem  Bull.  6  :  6. 1898. 

Hastings  County,  Ontario  {Macoun);  East  Wilton  {Femald),  Cornish  {Chieher- 

ing)j  and  Kennebunk,  Maine;  Uxbridge  {Bobbins),  and  Dedbam  (Fawn), 

Massachusetts;  Brattleboro,  Vermont  {Frost);  Kingston,  New  Hampshire 

(^1.  A.  Eaton);  Point  Pleasant  {Best),  and  Bethlehem,  Pennsylvania. 

Isoetes  eatoni  Dodge,  Ferns  &  Fern  Allies  New  Eng.  39.  1896. 

Several  localities  in  Rockingham  County,  New  Hampshire.  Also  in  Essex  County, 
Massachusetts. 

Isoetes  gravesii  A.  A.  Eaton,  Fernwort  Papers  14.  1900. 
Connecticut:  Goshen  {Undervx)od);  Lyme  {Graves), 

Isoetes  engelmanni  A.  Br.  Flora  29 :  178.  1846. 

Maine  to  Delaware  and  Pennsylvania.     Also  in  Illinois  and  Missouri. 

Isoetes  engelmanni  caroliniana  A.  A.  Eaton,  Fem  Bull.  8 :  60.  1900. 

Several  localities  in  North  Carolina. 

Isoetes  engelmanni  valida  Engelm.  in  A.  Gray,  Manual  ed.  5.  677.  1867. 
Warriors  Mark,  Cornwall,  and  Smithville,  Pennsylvania  {Porter) ;  Wilmington, 
Delaware  {Canby);  Salt  Pond  Mountain,  Virginia  {Oanby);  Great  Falls, 
Maryland  ( Ward), 

Isoetes  engelmanni  georgiana  Engelm.Trans.  St  Louis  Acad.  Sci.  4 :  384. 

1882. 
Georgia:  Floyd  County  {Canby);  AVhitfield  County  {Harper), 
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Isoetes  howclU  Engelm.  Trans.  St.  Louis  Acad.  Sci.  4 :  385.  1882. 
Isoeles  nuda  Engelm.  Trans.  St.  Louis  Acad.  Sci.  4 :  385.  1882. 
Isoetes  undencoodii  Henderson,  Bot.  Gaz.  28  :  124.  1897. 
rrinity  and  Calaveras  counties,  California;  Dalles  of  the  Columbia  and  Hood 
River,  Oregon  {Howell)  \  Klickitat  and  Spokane  counties,  Washington  {Sukfr 
dorf);  Idaho  {Henderson). 

Isoetes  flaccida  Shuttlew. ;  A.  Br.  Flora  29 :  178.  1846. 

Isoetes  flaccida  var.  chapmani  Engelm.  Trans.  St.  Louis.  Acad.  Sci.  4  :  386.  1882. 
Several  localities  in  Florida. 

Isoetes  melanopoda  J.  Gay,  Bull.  Soc.  Bot.  France  11 :  102.  1864. 

Several  localities  in  Illinois.     Clifton,  Iowa  (  Vasey) ;  Oklahoma  {Butler) ;  Exeter^ 
Nebraska;  Jackson  County,  Missouri. 

Isoetes  melanopoda  pallida  Engelm.  Trans.  St.  Louis  Acad.  Sci.  4 :  387* 
1882. 
Texas:  Dallas  {Reverchon);  Hempstead  and  Houston  {HaU);  Harrisburg  {Joor)-,, 
Columbia  {Bush);  Hockley  {Thurow). 

Isoetes  bntleri  Engelm.  Bot.  Gaz.  3:1. 1878. 
Missouri,  Oklahoma,  and  Tennessee. 

Isoetes  butleri  immaculata  Engelm.  Tmns.  St.  Louis.  Acad.  Sci.  4 :  388. 

1882. 
Near  Nashville,  Tennessee  ( GaUinger) ;  St.  Louis,  Missouri  {Eggert). 
Isoetes  minima  A.  A.  Eaton,  Fern  Bull.  6 :  30.  1898. 
Near  Waverly,  Spokane  County,  Washington  {SuJcsdorf), 

Isoetes  nuttallii  A.  Br.  in  PariT,  Am.  Nat.  8  :  215. 1874. 
Isoetes  suksdorfu  Baker,  Handbook  Fern  Allies  132.  1887. 
AVashington,  Oregon,  and  Idaho;  Vancouver  Island,  British  Columbia  {Macoun); 
Marin  County,  California  {Mrs,  Brandegee). 

Isoetes  orcnttii  A.  A.  Eaton,  Fern  Bull.  8 :  13. 1900. 
San  Diego, California  {OrcuU). 


Addition  to  Bibliography  on  page  6^3. 

I       1893.  The  Altitudinal  Distribution  of  the  Ferns  of  the  Appalachian  Mountain  Sys- 
tem.    John  K.  Small  in  Bulletin  of  the  Torrey  Botanical  Club  20  :  455-467. 
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SYSTEMATIC  ARRANGEMENT   OF  THE   FAMILIES   OF 
THE  DIPTERA. 


By  D.  W.  COQUILLETT, 

Cusiodia7ij  Section  of  Diptera. 


The  first  attempt  at  classifying  the  Diptera  into  higher  groups  than 
penera  was  made  in  the  year  1802  by  Latreille,  who  recognized  and 
named  twelve  families,  but  did  not  classify  these  into  higher  groups. 
In  1805,  however,  in  a  later  volume  of  the  same  work,  he  divided  the 
Diptera  into  two  primary  groups,  to  which  he  applied  the  terms  Sec- 
tion Premiere  and  Section  Seconde,  The  latter  is  equivalent  to  the 
modern  families  Hippoboscidse  and  Nj^cteribidse.  The  first  section  he 
subdivided  into  Division  Premiere  (equivalent  to  the  Nemocera  of  the 
present  da}^)  and  Division  Seconde. 

In  1809  Latreille  applied  the  term  Proboscidea  to  his  Section  Pre- 
miere, and  subdivided  his  Section  Seconde  into  two  groups,  which  he 
named  Eproboscidea  and  Phthiromyias,  equivalent  to  the  modern  fam- 
ilies Hippoboscidse  and  Nycteribidse,  respectively.  In  these  three 
groups  he  arranged  the  sixteen  families. 

In  1825  Latreille  reverted  to  his  original  classification,  containing 
only  two  primary  groups,  and  subdivided  the  first  into  the  four  fol- 
lowing groups:  Nemocera,  which  is  the  same  as  at  present  recognized 
under  the  same  name;  Tanystoma  and  Notacantha,  which  together  are 
equivalent  to  the  Orthorhapha  Brachycera;  and  Athericei'a,  equiva- 
lent to  the  Cyclorhapha  with  the  exclusion  of  the  Hippoboscidse  and 
Nycteribidse. 

Macquart,  in  1834,  recognized  only  two  primary  groups,  the  Nemo- 
cera of  Latreille,  and  the  Brachycera,  which  included  all  of  the  other 
Diptera.     He  employed  the  same  classification  in  1838. 

Westwood,  in  1840,  adopted  Latreille's  classification  of  1825,  together 
with  Macquart's  name  Brachycera,  under  which  he  placed  the  Nota- 
cantha,  Tanystoma,  and  Athericera  of  Latreille. 

Walker,  in  1848,  adopted  the  two  primary  divisions  founded  by 
Latreille  in  1805,  which  he  designated  suborders. 

Haliday,  in  1851,  also  adopted  these  two  divisions,  and  subdivided 
the  first  into  three  groups,  the  Nemocera  of  Latreille;  Brachycera, 
equivalent  to  the  same  group  of  Macquart  with  the  exclusion  of  the 
family  Phoridse;  and  the  Hypocera,  which  contained  the  Phoridee. 
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Loew,  in  1862,  adopted  Macquart's  classification,  exc<?pt  that  he 
separated  from  the  Brachj^cera  the  families  Hippoboscidse  and  Nycter- 
ibidae  as  a  third  primary  group. 

Brauer,  in  1863,  divided  the  Diptera  into  two  primary  groups,  the 
Orthorhapha,  which  included  the  Nemocera,  Tanystoma,  and  Xota- 
cantha  of  Latreille's  classification  of  1823,  and  the  Qyclorhapha, 
comprising  the  Athericera  of  Latreille,  together  with  the  families 
Hippoboscidse  and  Nycteribidee. 

Schiner,  in  1864,  adopted  Brauer's  two  primary  divisions,  subdivided 
the  first  into  two  groups,  the  Nemocera  of  Latreille,  and  Brachycera 
of  Macquart,  which  he  thus  limited  to  its  present  condition.  The  lat 
ter  group  he  further  subdivided  into  two  groups,  the  Cyclocera,  which 
contained  the  modern  families  Sti^atiomyidte,  Tabanidse  and  a  part  of 
the  Leptidae;  and  the  Orthocera.  The  Cyclorhapha  he  subdivided 
into  two  groups,  the  Proboscidea  and  Eproboscidea,  the  latter  com- 
prising the  families  HippoboscideB  and  Nycteribidee.  The  Eprobosci- 
dea he  also  subdivided  into  two  groups,  the  Hj'pocera,  containing  the 
famil}^  Phoridse,  and  the  Orthocera,  a  term  which,  curiously  enough, 
he  had  already'  applied  to  a  previous  group  in  the  Brachjxei'a.  The 
Orthocera  he  subdivided  into  the  Oligoneura,  which  comprised  the 
Muscoid  Diptera;  and  the  Pol3meura,  comprising  the  families  Syrphi- 
dfe,  Conopidse,  Pipunculidse  and  Platypezidse.  The  family  Lonchop- 
terida?  he  could  not  locate  in  any  of  these  groups. 

Osten  Sacken,  in  1878,  adopted  Brauer's  two  divisions,  except  that 
he  sepai'ated  out  the  families  Hippoboscidro  and  Nycteribidae  as  a  third 
primary  group. 

Van  der  Wulp,  in  1877,  adopted  Brauer's  two  divisions,  but  in  1896 
he  followed  the  classification  proposed  b}'  Osten  Sacken. 

Williston,  in  1896,  also  adopted  Bmuer's  two  primary'  groups. 

In  1883  Brauer  elaborated  his  previous  classifications,  divided  the 
Orthorhapha  into  the  Nemocera  and  Brachyceiu  as  limited  by  Schiner, 
subdivided  the  first  into  three  tribes,  the  second  containing  the  family 
Cecidomyidee,  the  third  tribe  composed  of  two  subfamilies  of  the 
Tipulidro,  the  other  subfamily,  together  with  the  remaining  eight 
families,  forming  the  first  tribe.  The  Brachj^cera  he  also  divided  into 
three  tribes,  the  first  composed  of  the  family  Lonchopteridte,  which 
he  placed  between  the  families  Tipulidte  and  Stratiom3'ida3,  the  third 
tribe  formed  of  the  families  Empidae  and  Dolichopodida?.  The 
Cyclorhapha  he  divided  into  two  sections,  the  first  of  which  was  sub- 
divided into  two  tribes,  containing  the  Syi^phidee  and  Pipunculida  in 
one,  and  the  Phorida3  and  Platypezidje  in  the  other;  the  second  sectioo 
also  contained  two  tribes,  the  first  divided  into  the  Calyptrata  as  one 
group,  the  Acalyptrata  and  the  family  Conopidae  forming  another; 
the  second  tribe  comprised  the  families  Hippoboscidaj  and  Nycteribidaf. 

These  various  attempts  at  classifying  the  Diptera  into  natural  groups 
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have  not  3'ielded  altogether  satisfactory  results.     The  impossibilit}'  of 
indicating  natural  relationship  by  a  linear  arrangement  is,  of  course, 
well  understood.     The  following  arrangement,  which  is  a  modifica- 
tion of  the  systems  of  Latreille  and  Schiner,  with  suggestions  of  Osten 
Sacken  and  Williston,  will,  it  is  believed,  serve  to  indicate  the  natural 
relationships  of  the  various  families  in  a  clearer  manner  than  any  of 
those  that  have  been  thus  far  proposed: 
Suborder  Proboscidea  Latreille. 
Section  Orthorhapha  Bmuer. 
Subsection  Xemocera  Latreille. 

Superfamily  Tqndoidea  Coquillett. 
Families:  1  Tipulidae,  2  Dixidee,  3  Culicidse,  4  Psychodidae, 
5  Stenoxenidtv,  6  Chironomidee,  7  Cecidomyidro,  8  Myceto- 
philidffi. 
Superfamily  Bibionoidea  Coquillett. 

Families:  9  Bibionidse,  10  Simulidse,  11  Orphnephilidae,  12 
Blepharoceridse,  13  Rhyphidte. 
Subsection  Brdchycera  Macquart. 
Superfamily  Tabanoidea  Coquillett. 
Families:  14  Leptidae,  15  Stratiomyidse,  16  Acanthomeridse, 
17  Tabanidffi,  18  Acrocerid£e,  19  Nemestrinidae. 
Superfamily  Brnvihylimdea  Coquillett. 

Families:  20  Apioceridse,  21  Mydaidse,  22  Borabylidee. 
Superfamily  Asiloidea  Coquillett. 

Families:  23  Scenopinidce,    24  Therevidae,    25  Asilidse,    26 
Empidse,  27  Dolichopodidte. 
Superfamily  Phoroidea  Coquillett. 

Families:  28  Lonchopteridte,  29  Phoridse. 
Section  Cj'clorhapha  Brauer. 

Superfamily  Syrj>h/j!d<^a  Coquillett. 
Families:  30  Platypezidae,    31  Pipunculidse,   32  Syrphidae,  33 
Conopidse. 
Superfamily  Muscoidea  Coquillett. 
Group  CalyiHeratae  Desvoidy. 

Families:  34  Oestrid^,  35  Tachinidai,  36  Dexidro,  37  Sarco- 
phagida3,  38  Muscida>,  39  Anthomyidae. 
Group  AcalyjJterae  Macquart. 

Families:  40  Scatophagidae,  41  Heteroneuridae,  42  Helo- 
myzidai,  43  Phycodromidae,  44  Sciomyzidae,  45  Sapro- 
m3^zid83,  46  Lonchaeidte,  47  Ortalidae,  48  Trypetidae, 
49  Micropezidae,  50  Sepsidae,  51  Psilidae,  52  Diopsidie, 
53  Ephydrida?,  54  Oscinidae,  55  Drosophilidae,  56  Geom- 
yzidae,  57  Agromyzidae,  58  Borboridae. 
Suborder  Eproboscidea  Latreille. 
Families:  59  Hippoboscidie,  60  Nycteribida\ 
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The  Eproboscidea  diflFer  in  so  many  important  particulars  from  the 
remaining  families — such  as  the  method  of  reproduction,  manner  of 
living,  much  tougher  integument  of  the  body,  structure  of  the 
proboscis  and  of  the  antennae — as  to  justify  their  separation  into  & 
group  equivalent  to  all  of  the  other  Diptera.  Between  these  two 
divisions  there  are  no  intermediate  forms.  This  is  the  position  first 
assigned  them  by  Latreille,  and  in  this  he  has  been  followed  by 
Meigen,  Westwood,  Walker,  Haliday,  and  Bigot,  while  Loew  and 
Osten  Sacken  make  them  one  of  three  primary  groups. 

In  the  present  arrangement  the  Tipulidae  are  placed  first  in  the  list^ 
since  they  are  evidently  the  lowest,  most  generalized  of  all  the  Dip- 
tera;  their  comparatively  large  size,  elongated  form,  weak  organiza- 
tion, numerous,  many-branched  veins,  and  long,  man^^-jointed  antennfe 
all  tend  to  confirm  this  supposition.  The  Mycetophilidee  ai-e  placed 
at  the  opposite  end  of  the  first  superfamily  for  the  reason  that  in  sev- 
eml  forms  the  legs,  and  especially  the  antennfe,  are  comparatively  short 
and  robust,  thus  approaching  the  members  of  the  second  superfamily; 
thus  the  genera  Plafyura  and  Iltsperinus  approach  very  close  to 
Plecia^  in  the  Bibionidee,  which  begins  the  second  superfamilj-.  The 
genus  Rliyplnis  is  closely  related  to  Rhachicerus^  in  the  Leptidae,  for 
which  reason  the  Rh^^phidre  are  placed  at  the  end  of  the  second  super- 
family,  while  the  Leptidse  begin  the  third.  The  latter,  the  Taban- 
oidea,  are  bristleless  flies,  further  distinguished  from  the  two  following 
superfamilies  by  the  greatly  widened  empodia;  the  genus  Pangonia^ 
in  the  Tabanidae,  with  its  unusually  large  calypteres,  frequently  elon- 
gated proboscis  and  reported  habit  of  hovering  over  flowers,  like  a 
humming-bird,  naturally  connects  with  the  genus  Eulonchus^  in  the 
Acrocerida?;  and  the  relation  of  the  latter  to  the  Nemestrinidte  is  a 
rather  close  one.  The  members  of  the  following  superfamily,  the 
Bombylioidea,  are  usuall}^  more  or  less  bristly,  and  arc  essentially 
flower- visiting  flies  among  which  the  habit  of  hovering  over  flowers  is 
of  rather  frequent  occurrence,  while  the  singular  course  of  the  veins 
in  the  apical  part  of  the  wings  of  many  serve  still  further  to  connect 
them  with  the  Nemestrinidte.  The  Asiloidea  are  usually  provided  with 
stout  bristles  and  are  almost  without  exception  predaceous,  the  habit 
of  hovering  over  flowera  being  unknown. 

The  family  Lonchopteridse  is  retained  in  the  Orthorhapha,  notwith- 
standing the  fact  that  de  Meijere,  from  a  recent  study  of  the  early 
stages  of  Lanchoptera  lutea^  while  admitting  that  the  family  is  in  many 
respects  intermediate  between  the  Orthorhapha  and  CYclorhapha, 
concludes  that  it  has  slightly  more  relationship  with  the  latter  than 
with  the  former.  In  Lonchoptera^  however,  there  are  four  posterior 
cells  in  each  wing,  while  the  Cyclorhapha  never  have  more  than  three 
of  these  cells;  in  the  Orthorhapha  Brachycera  and  in  the  Nemocera 
with  a  discal  cell  the  possession  of  more  than  three  posterior  cells  is 
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the  iide  rather  than  the  exception.  Moreover,  the  position  of  the 
antennal  arista  is  apical  in  Lonclwptera^  while  in  the  Cj'clorhapha  it 
is  with  few  exceptions  dorsal,  but  in  the  Orthorhapha  Brachj^ccra  ita 
position  is  almost  without  exception  apical.  The  presence  of  stout 
bristles  likewise  indicates  a  relationship  to  the  Asiloid  rather  than 
with  the  Syrphoid  forms.  For  these  and  other  reasons  that  might  l)e 
cited  the  relationship  of  the  Lonchopteridaj  is  evidently  with  the 
Orthorhapha  rather  than  with  the  Cyclorhapha. 

The  form  of  the  head,  with  the  stout,  reclinate  frontal  bristles,  as 
well  as  the  apical  position  of  the  antennal  arista  and  the  bristly  body 
of  the  Phoridae,  indicate  a  rather  close  relationship  with  the  preceding 
familj",  the  agile  movements  of  the  Phoridae,  their  disinclination  to 
take  to  their  wings  when  disturbed,  together  with  the  presence  of 
bristles,  ally  them  with  the  Dolichopodidae  rather  than  with  the 
Syrphoid  group,  with  which  the}^  have  sometimes  been  associated. 
The  venation  of  the  Phoridae  is  difficult  of  interpretation,  but  there 
are  evidentl}'^  three  posterior  veins,  which  would  indicate  the  presence 
of  four  posterior  cells,  and  this  would  exclude  this  family  from  the 
Cyclorhapha  and  would  naturall}'^  indicate  still  more  clearly  its 
relationship  with  the  Lonchopteridae  and  the  remaining  families  of 
the  Orthorhapha  Bi-achycera. 

The  Phoridae  naturally  lead  to  the  usually  bristly  Platypezidae^ 
which  is  accordingly  placed  at  the  beginning  of  the  next  superfamily, 
the  Syrphoidea,  which  differs  from  the  Muscoidea  in  the  greater  devel- 
opment of  the  anal  cell,  which  is  always  present  and  usually  much 
longer  than  the  second  basal;  moreover,  they  are  very  seldom  provided 
with  macrochaetae,  which  so  often  occur  in  the  latter  group.  The  rela- 
tionships existing  between  the  families  are  so  apparent  as  to  need  no 
further  mention. 

Girschner  was  the  first  to  iK)int  out  the  fact  that  CalU^liora  and 
several  other  genera,  which  had  hitherto  been  placed  in  the  Muscidae, 
have  a  perpendicular  row  of  bristles  on  the  hypopleura,  as  in  the 
Sarcophagidae,  Dexidae,  and  Tachinidae,  while  Miusca  and  several 
other  genera,  like  the  Anthom3'idae,  do  not  have  them.  Accordingly, 
Pandelle  has  very  properly  removed  to  the  Sarcophagidae  the  genera 
with  hypopleural  bristles;  thus  the  more  robust  forms  with  strong 
bristles  are  brought  together,  while  the  weaker  ones  with  weak  bristles 
are  retained  in  the  Muscidae,  a  far  more  natural  arrangement  than 
the  one  heretofore  in  use. 

The  introduction  of  superfamilies  in  the  present  arrangement  is  for 
the  purpose  of  more  nearly  bringing  the  classification  of  the  Diptera 
into  harmony  with  that  of  the  other  departments  of  zoology.  Among 
entomologists^  Dr.  Uhler  appears  to  have  been  the  first  to  employ 
them,  and  more  recently  the}-  have  also  been  used  by  Mr.  Ashmead  in 
his  admirable  classification  of  the  Hymenoptera.  The  superfamiliei 
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Tipuloidea  and  Bibionoidea  correspond  to  Osten  Sacken^s  recently 
proposed  divisions,  Nennocera  vein  and  Nenwcera  anomala^  respectively, 
while  the  Tabanoidea  are  equi\^lent  to  his  Ereinochaeta^  with  the 
addition  of  the  families  Acroceridae  and  Nemestrinidae. 

Osten  Sacken,  to  whom  the  science  owes  so  much  in  bringing  about 
a  more  rational  arrangement  of  the  Orthorhapha,  has  suggested  the 
merging  of  the  old  families,  X^-lophagidae  and  Coenomyidae,  with 
the  Leptidae,  a  suggestion  since  put  in  operation  by  Dr.  Williston; 
the  three  groups  appear  to  be  altogether  too  closely  related  with  each 
other  to  be  maintained  as  distinct  families. 

The  recently  proposed  family,  Eretmopteridae,  of  Kellogg,  does 
not  appear  to  be  sufficiently  distinct  from  the  family  Chironomidae 
to  be  maintained;  it  was  founded  on  a  degraded  form  i-elated  to  the 
genus  Chasinatonotus  Loew,  but  apparently  more  closely  related  to  the 
short- winged  genus  Smittia  Holmgren,  from  Spitzbergen,  both  of 
which  have  been  referred  by  their  authors  to  the  Chironomidae. 

Pupipara  is  a  later  term  for,  and  therefore  a  synonym  of,  Eprobos- 
cidea. 
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A  COMPARISON  OF  THE  OSTEOLOGY  OF  THE  JERBOAS 
AND  JUMPING  MICE. 


By  Marcus  W.  Lyon  Jr., 

Aidf  IHmsion  of  Mammals. 


The  forms  considered  in  the  present  paper  are  those  that  have  usu- 
ally been  classed,  especially  recently,  as  a  family  of  rodents  under 
the  name  Dipodidw^  as  has  been  done  by  Mr.  Thomas  in  his  paper 
**On  the  Genera  of  Rodents."  While  there  may  be  strong  grounds 
for  such  a  classification  and  for  the  association  of  the  six  genera, 
S?ni7ithuSj  ZapuSj^  Dipus^  Alaetaga^  Pl^dycercoinySy  and  Euchoreutes^ 
of  which  the  first  two  are  each  usually  put  in  a  separate  subfamily^ 
yet  the  limited  material  at  hand  is  sufficient  to  show  strong  osteolog- 
ical  affinities  between  Zapus  and  Sminthus  which  has  not  usually  been 
recognized  and  which  places  them  in  conti-ast  to  the  rest  of  the  group. 

The  writer  has  had  for  comparison  complete  skeletons  of  Zajp^is  and 
an  Egyptian  Dipus  in  the  United  States  National  Museum,  two  skele- 
tons of  different  species  of  Aldctaga  in  the  American  Museum  of 
Natural  History,  kindly  placed  at  his  disposal  by  Dr.  J.  A.  Allen,  and 
several  odd  skulls  of  Zapvs^  Dipxm^  and  Aldctaga^  as  well  as  the  skin 
and  skull  of  the  type  of  Smhithiis  Jlavus  in  the  National  Museum. 

Zapvs  and  Dipu%  represent  pronounced  t3'^pes,  and  for  that  reason, 
and  because  of  the  more  complete  material  available,  are  compared  at 
some  length. 

The  vertebral  column,  with  the  exception  of  the  cervical  region,  is 
essentially  the  same  in  each  genus;  the  neck  is  short  and  weak;  the 
dorsal  vertebrae  (twelve)  present  no  peculiarities;  the  lumbar  verte- 
brse  (seven),  especially  the  posterior  ones,  are  built  on  a  heavy  plan 
with  largely  developed  neural  and  anteriorly  directed  transverse  proc- 

^This  genus  has  been  separated  into  three  subgenera  by  Mr.  Preble,  North  Ameri- 
can Fauna  No.  15,  and  recently  Mr.  Gerrit  S.  Miller,  jr.,  Preliminary  List  of  New 
York  Mammals,  Bulletin  New  York  State  Museum,  YI,  1899,  pp.  275,  330-331,  has 
raised  the  subgenus  Napaeozapus  to  generic  rank.  It  differs  from  tnie  ZapuJt  only  in 
the  absence  of  the  minute  upper  premolars.  Doubtless  in  time  many  of  the  subge- 
nera in  the  other  genera  will  be  thus  raised  to  generic  rank. 
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esses.  Four  vertebrae  form  the  sacrum,  which  is  of  the  same  form 
in  each,  and  like  that  of  the  Murid<e,  The  caudal  series  is  much 
longer  than  all  the  preceding  portions  of  the  column  taken  together; 
Zapm  has  the  greater  number  of  vertebrae — about  thirty -six  (there  is 
some  variation  in  different  skeletons) — and  the  skeleton  of  Dijnts 
shows  twenty-eight. 

The  atlas  is  a  large  ring,  essentially  the  same  in  each  genus,  but  the 
second  cervical  or  axis  shows  considerable  differences  in  the  two 
genera. 

In  Zapu9  it  ia  well  developed  and  en-  In  Dipus  the  axis  and  the  four  racceed- 
tirely  free  from  the  remaining  five  dis-  ing  vertebrae  are  completely  fused  into 
tinct  vertebrae  behind,  as  well  as  from  one  large  compound  "axis,"  with  a  large 
the  axis  in  front.  compound  neural  spine  which  shows  no 

signs  of  segmentation.     The  fused  cen- 
trum does  show  signs  of  segmentation, 
however. 
In  /Atpus  atlas  and  axis  are  entirely  free         In  Dipus  atlas  and  axis,  free  dorsally 
and  articulate  in  the  usual  manner.  and  laterally  only,  below  they  are  fused 

into  one  piece. 

The  seventh  cervical  is  free  from  the  rest  of  the  series  in  each  cjise. 
The  pectoral  arch  presents  a  few  differences. 

In  Zapm  the  clavicle  is  longer,  slen-  In  Dipm^  clavicle  stouter  and  heavier 

derer,  and  uniformly  cur\'ed,  wnvex  out-  and  somewhat  in  the  shape  of  an  italic/, 
wanlly. 

Scapula  with  the  vertebral  border  cur\'-  iScapula  with  an  almost  straight  verte- 
uig  into  the  anterior  border,  a  shape  usu-  bral  border,  which  does  not  slope  gradu- 
ally seen  in  the  MuricUf.  The  supraspi-  ally  into  the  anterior  border.  The  su- 
nous  and  infraspinoua  fosste  are  about  praspinous  is  much  smaller  than  the  in- 
equal  in  »ize.  fraspinous  fossa. 

The  anterior  limbs  present  no  noticeable  differences  aside  from  rela- 
tive proportions. 

The  fore  limb  of  Zapus  ia  about  one-  The  fore  limb  of  Dipus  is  about  one- 
half  the  hind  limb,  or  about  three-quar-  quarter  the  hind  limb,  or  about  two- 
tere  of  the  dorso-lumbar  series  of  verte-  thirds  of  the  dorso-lumbar  series  of  verte- 
brae. br»e. 

The  pelvis  shows  no  differences. 

The  hind  limbs  show  marked  differences,  both  as  regards  relative 
size  and  the  number  of  elements  in  them.  The  ratio  of  the  lengths  of 
the  different  segments  of  the  limbs  to  the  total  length  of  the  leg  is 
practically  the  same  in  each,  but — 

2kipus  has  shorter  legs,  the  dorso-lum-  Dipus  has  longer  legs,  the  dorso-lumbar 
bar  series  of  vertebne  being  alx)ut  two-  series  of  vertebrae  being  about  one-third 
thirds  the  length  of  the  hind  limb.  the  total  length  of  the  limb. 

The  femur  is  similar  in  each,  but  Zapus  has  a  triangular  projection 
(third  trochanter)  on  the  upper  outer  side,  which,  commonly  found  in 
the  Muridm^  is  lacking  in  Dipm, 
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The  tibia  is  essentially  the  same  in  each,  though  Dipus  has  a  larger 
crest  in  front. 

The  fibula  is  slender,  long  and  distinct  above,  as  usual  in  the  Mj^o- 
morphs,  but  fuses  firmly  with  the  tibia  below,  a  little  above  its  middle 
in  Dlpxis  and  about  as  far  below  the  middle  in  Zapus, 

The  tarsus  is  composed  of  the  same  elements  in  each  genus,  but  is 
differently  arranged  in  each,  as — 


Zapas  has  the  anterior  nonarticular 
part  of  the  astragalus  rather  elongated, 
thus  pushing  the  navicular  forward,  so 
that  the  outer  side  is  hi  contact  with  the 
cuboid. 

In  Zapus  the  internal  cuneiform  is  not 
much  elongated  and  ends  in  an  articular 
surface  for  the  first  metatarsal. 


Dipiis  has  the  corresponding  part  of  the 
astragalus  shortened,  so  that  the  navicular 
appears  somewhat  shut  off  from  the 
cuboid. 

In  Dipus  the  internal  cuneiform  is  dis- 
proportionately long  and  lies  close  against 
the  second  metatarsal,  ending  in  a  thinned 
extremity. 


The  metatarsal  bones  show  striking  differences. 


In  Dipus  there  is  but  one  long  rounded 
bone,  "cannon"  bone,  trifid  at  its  distal 
extremity,  where  it  presents  three  articu- 
lating surfaces  for  the  three  digits.  It  is 
to  be  regarded  as  a  compound  bone  com- 
posed of  three  fused  metatarsals. 


The  two  lateral  digits  are  subequal  and 
but  little  shorter  than  the  middle  one. 
Each  is  composed  of  three  phalanges. 
There  is  just  a  trace  of  metatarsal  five,  on 
the  outer  posterior  part  of  the  **cannon" 
bone. 


In  2japus  they  are  five  in  number, 
elongated  and  separate,  the  lateral  ones 
being  subequal,  but  decidedly  shorter 
than  the  three  central  ones.  Each  meta- 
tarsal bears  a  digit. 

All  the  digits  have  three  phalanges 
except  the  innermost,  which  bears  but 
two  as  usual. 

The  three  middle  digits  have  the  rela- 
tive proportions  seen  in  DipuSj  a  slightly 
longer  median  one  and  two  subequal  lat- 
eral ones.  The  innermost  or  first  digit, 
hallux,  reaches  only  as  far  as  the  metatarso- 
phalangeal articulation  of  the  middle  toes, 
and  the  first  phalanx  of  the  outer  or  fifth 
toe  reaches  the  same  point. 

The  skulls,  as  a  whole,  show  very  little  resemblance  to  one  another, 
points  of  communit}^  being  found  in  the  maxillo-zygomatic  region 
only.  The  skulls  of  the  Dipodidw  {Dipus,  Alactaga^  PlatycercoiJiys^ 
JSuchoreutes^  Sminthus,  and  Zapus)  are  characterized  chiefly  by  the 
great  development  of  the  antorbital  foramen,  large  and  rounded  and 
with  a  more  or  less  separate  canal  for  the  transmission  of  the  superior 
maxillary  division  of  the  trigeminal  nerve.  The  malar  consists  of  a 
more  or  less  horizontal  portion  articulating  with  the  squamosal  pos- 
teriorly and  with  the  maxilla  anteriorly,  and  a  large  more  or  less 
vertical  portion,  the  anterior  edge  of  which  is  in  contact  with  the 
maxilla,  the  posterior  edge  free  and  forming  the  anterior  boundai-y  of 
the  orbit,  while  the  superior  end  of  the  vertical  part  is  in  contact  with 
the  lachrymal.  But  these  common  characters  present  several  impor- 
tant differences  in  the  two  genera. 
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In  S^pus  tbe  skull  haa  a  decided  murine 
aspect,  long  and  slender,  with  an  unex- 
panded  brain-case,  no  mastoid  bullie,  and 
tbe  zygoma  sloping  downward  and  back- 
ward from  the  maxilla. 


In  Dipus  the  skull  has  no  murine  aspect 
whatever;  it  is  broad  and  heavy,  much 
expanded  behind,  with  the  mastoid  bonee 
inflated  as  lai^e  as  the  true  bullae  and  the 
outer  border  of  the  antorbital  foramen 
standing  out  in  wing-like  projections  and 
sloping  downward  and  slightly  forward. 

The  palatal  and  pterygoid  regions  are  quite  different  in  the  two 
genera. 


In  Zapus  the  palate  bones  are  much 
shortened  posteriorly,  the  free  edge  con- 
cave and  ending  on  a  line  with  the  last 
molar  teeth.  It  shows  exactly  the  same 
condition  as  is  found  in  Mtis. 

The  pterygoids  have  the  usual  forms 
and  proportions  seen  in  Mus. 

In  Zapus  the  external  pterygoid  plate 
assumes  a  more  horizontal  position  and 
longitudinal  direction,  as  in  Mus. 

Between  the  external  plate  (a  process 
of  the  alisphenoid)  and  the  internal 
pter>'goid  plate  (the  true  pterygoid  bone) 
is  a  shallow  fossa,  entirely  destitute  of  a 
floor  and  of  the  same  form  as  is  found  in 
Mus. 


In  Dipus  the  palate  is  much  more 
elongated  and  produced  posteriorly  to  a 
considerable  distance  behind  the  last 
molars  and  ends  in  a  blunted  projecting 
spine. 

The  greater  posterior  length  of  the  bony 
palate  makes  the  pterygoids  correspond- 
ingly shorter. 

In  Dipus  the  external  pterygoid  plate  is 
more  vertical  and  more  transversely 
placed. 

Between  the  external  and  internal 
pterygoid  plates  is  a  deep  and  conspicuous 
fossa,  running  forward  and  being  floored 
by  the  posterior  lateral  portions  of  the 
bony  palate  and  having  for  its  roof  the 
alisphenoid.  It  is  a  fossa  on  the  order  of 
that  seen  in  Microtis. 


The  tympanic  bones  are  of  similar  form  and  position  in  each  genus^ 
triangular  in  outline  and  placed  more  transversely  than  longitudinally, 
as  against  the  position  in  the  Murid<B,  They  are  each  inflated  to  form 
buUro,  which  are — 


smaller  in  Zapus,  not  approaching  the 
median  line,  with  the  apices  free  from 
the  basisphenoid.  Tbe  inner  edges  abut 
closely  against  the  basioccipital,  so  that 
no  vacuities  are  formed. 

The  mastoid  portion  of  the  periotic  is 
not  abnormally  enlarged  in  Zapus,  does 
not  overcrowd  any  of  the  other  bones, 
and  has  a  form  and  position  very  similar 
to  Mus, 


The  squamosal  in  Zijpus  is  a  thin  and 
expanded  lx>ne,  with  its  antero-posterior 


larger  in  Dipus,  nearer  the  median  line, 
and  the  apex  of  each  is  definitely  fused 
to  the  basisphenoid .  Between  their  inner 
edges  and  the  basioccipital  are  laiige 
vacuities. 

The  mastoid  portion  of  the  periotic  is 
greatly  inflated  in  Dipus  and  presents 
almost  as  much  surface  on  the  posterior 
part  of  the  skull  as  the  tympanic  bulla 
does  on  the  ventral  surface.  The  two 
portions  push  inward  to  such  an  extent 
as  to  encroach  upon  the  supraoccipital 
and  render  that  bone  correspondingly 
narrow.  They  swell  out  laterally  and 
superiorly,  so  that  a  portion  is  seen  above 
the  tympanic  and  between  a  posterior 
process  of  the  squamosal  and  the  parietal 
and  supraoccipital. 

The  squamosal  in  Dipus  is  a  compact 
and  much  contracted  bone,  with  its  dorso- 
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diameter  greater  than  its  dorso- ventral, 
and  is  of  the  same  type  as  is  found  in  the 
Muridtc. 

The  zygomatic  process  of  the  squamo- 
sal much  expanded  at  its  origin  curves 
decidedly  downward.  This  is  in  accord- 
ance with  its  higher  origin  from  the  bone. 

The  zygomatic  region  shows  sevei'al  differences.  That  of  DlpuH  is 
apparently  an  extreme  type,  between  which  and  Mxis^  Zapus  seems  to 
be  somewhat  intermediate.  In  Mus  and  other  murines,  both  roots  of 
the  z3^gomatic  process  of  the  maxilla  (saying  that  there  is  an  upper 
root  above  the  antorbital  f  ommen  and  a  lower  root  below  it)  arise  one 
directly  above  the  other.     This  condition  holds — 


ventral  diameter  much  greater  than  its 
antero-posterior.  Its  shape  and  position 
are  difficult  to  describe,  and  are  best  seen 
in  the  figure. 

The  zygomatic  process  of  the  scjuamo- 
nal  comes  out  almost  horizontally,  Moj/ing 
a  little  downward.  This  is  in  accord- 
ance with  its  lower  origin  from  the  bone. 


in  Zapwf,  where  the  lower  root  arises  just 
in  front  of  the  premolar  and  the  upper 
root  about  on  a  line  directly  above.  This 
condition  causes  the  anterior  ])art  of  the 
zygomatic  arch  to  slope  from  above 
downward  and  backward. 

Zapus  has  an  almost  triangular  malar, 
which  fits  into  the  obtuse  angle  in  the 
zygomatic  process  of  the  maxilla.  The 
lower  posterior  angle  of  the  malar  is 
attenuated  into  a  slender  process  going 
backward  to  the  squamosal. 

The  antorbital  foramen  in  Zapus  is 
more  nearly  elliptical,  the  major  axis  of 
the  ellipse  inclining  outward  from  above 
downward. 


but  in  Dipua  the  upper  root  comes  off  at 
a  considerable  distance  posterior  to  a 
IK)int  directly  above  the  lower  root.  This 
condition  causes  the  anterior  part  of  the 
zygomatic  arch  to  slope  downward  and 
forward. 

Dipus  has  a  biradiate  malar,  the  verti- 
cal part  of  which  U  much  expanded  lat- 
erally and  fits  into  a  right  angle  in  the 
maxilla.  The  horizontal  part  is  slender 
and  runs  backward  to  meet  the  squa- 
mosal. 

The  antorbital  foramen  in  Dipus  \a  more 
nearly  ovoid,  and  the  long  axis  inclines 
slightly  inward  from  above  downward. 


At  the  lower  inner  corner  of  this  foramen  is  a  separate  canal  for  the 
ti*ansmission  of  the  second  division  of  the  fifth  nerve,  formed  by  a 
thin  plate  of  bone  arising  from  the  lower  root  of  the  zygomatic  process 
and  abutting  against  the  outer  surface  of  the  maxilla. 


In  Zapus  the  line  of  contact  of  this  thin 
plate  with  the  maxilla  is  always  evident, 
and  very  often  the  plate  fails  to  meet  the 
side  of  the  maxilla. 

The  wall  of  the  orbito-temporal  fossa 
in  Zapus  shows  a  condition  such  as  is 
found  in  Mus  and  the  MuricLr  generally, 
with  all  the  bones  ossified  and  in  close 
approximation  to  one  another. 


In  Dipus  this  plate  is  completely  anchy- 
losed  and  the  line  of  fusion  obliterated. 


In  Dipus  the  wall  of  this  fossa  shows 
quite  a  deficiency  in  ossification.  The 
optic  foramina  are  unusually  large.  Just 
behind  the  orbito-sphenoid  is  a  large 
orescent-shaped  vacuity  bounded  in  front 
by  the  orbito-sphenoid  and  the  orbital 
plate  of  the  frontal;  above  and  behind, 
by  the  sciuamosal;  and  below,  by  the  ali- 
sphenoid. 


The  incisor  teeth  in  both  genera  are  short  and  curved  backward 
after  the  manner  of  the  Muriclce,     Each  tooth  is  traversed  by  a  groove 
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in  its  anterior  face.  Each  genus  has  three  upper  molars  on  a  side  and 
as  many  below,  with  the  enamel  thrown  into  folds,  which  are  more 
complex  in  Zapiis.  Zajms  has  a  small  upper  premolar,  but  in  the 
genus  Najmeozapu^  this  tooth  is  entirely  wanting.  The  premolar  is 
lacking  in  Dlpm. 

The  lower  jaw  of  Zapus  is  much  deeper  The  lower  jaw  of  Dipu»  is  sliallow  be- 
behind  and  has  a  well  developed  coro-  hind  and  with  the  eoronoid  procese 
noid  process  almost  equaling  in  size  the  scarcely  at  all  developed,  with  a  corre- 
eondyloid  process.  The  sigmoid  notch  is  sponding  diminution  of  the  sigmoid 
correspondingly  deep  and  pronounced.  notch. 

Scarcely  any  prominence  can  be  seen  The  cap  covering  the  root  of  the  lower 

in  Zapu8  corresponding  to  the  covering  incisor  forms  a  prominent  projection  lie- 

of  the  root  of  the  lower  incisor.  neath  the  condyloid  process  in  Dipuf, 

The  angle  of  the  lower  jaw  in  Zapiis  is  The  angle  of  the  lower  jaw  in  Dipuft  is 

deei)ene<l,  with  the  lower  border  turned  shallow  and  perforated  by  a  large  fora- 

inward,  and  is  not  perforated  by  a  fora-  men. 
men. 

Alac'taga  very  closely  resembles  Dipus  and  differs  from  Zapw^i  in 
essentially  the  same  points  that  I)  1pm  does.  Its  chief  differences  from 
Dqnts  are  the  scarcely  inflated  mastoid  bullae  and  the  incomplete  fora- 
men for  the  nerve  at  the  lower  inner  angle  of  the  antorbital  foramen. 
•  The  vertical  part  of  the  malar  is  not  so  greatly  expanded  laterally  and 
the  audital  bulhe  are  less  inflated.  Al^ctaga  has  the  *' cannon"  bone 
of  Dlpm^  but  on  either  side  of  it  is  a  small  non-functional  toe,  consist- 
ing of  a  metatarsal  and  a  digit.  The  cervical  vertebrae  show  a  tendency 
toward  consolidation,  but  not  that  complete  fusion  found  in  Dtpus. 

In  Alat'tiKja  the  incisors  are  ungrooved  and  are  not  recur\'ed  as  in 
D!pm,  but  project  more  forward,  presenting  an  appearance  seen  in 
the  Hares.  A  small  premolar  is  present.  The  molars  have  a  more 
complex  enamel  pattern. 

In  nearly  all  these  respects  Dipm  is  seen  to  be  a  much  more  spe- 
cialized type.  Both  Dlpua  and  AJactaga  share  nearly  everything  in 
common,  aside  from  greater  specialization,  and  are  placed  in  strong 
contrast  to  Zctpus. 

EuchoreuteH^  is  an  animal  with  the  foot  stnicture  of  Alactaga  and 
a  skull  on  the  Dlpm- Alactaga  type,  but  appearing  more  slender  and 
with  greatly  enlarged  bullae.  In  the  structure  of  its  zygomatic  arch, 
as  well  as  in  its  narrower  proportions,  it  approaches  slightly  the  type 
of  skull  seen  in  Zaj}m  and  Sminthm.  ''The  zygoma  is  very  weak 
and  thin,  and  the  vertical  portion,  which  separates  the  optic  fix)m  the 
antorbital  formen,  is  also  verv  thin  and  slopes  from  above  downward 
posteriorly  (as  in  Zapm^  Sminthus^  and  the  Mitridce)^  while  in  Alactaga 
the  corresponding  part  of  the  zygoma  is  either  vertical  or  anteriorly 

•  From  the  description  and  figures,  Sclater,  Proc.  Zool.  Soc.,  London,  1890,  pp. 
610-613. 
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clirected.  *  »  *  There  is,  as  in  Dtpiis^  a  separate  canal  at  the  base 
of  the  foranien  for  the  exit  of  the  nerve.  "^ 

The  skull  of  Sminthus  very  closely  approaches  that  of  Zapus^  and 
it  is  hard  to  see  how  Alston,  in  his  arrangement  of  the  Rodents,  could 
have  considered  it  as  an  aberrant  member  of  the  family  Muridm^  and 
Zaj>us^  Dijym^  etc.,  as  forming  the  Dipodid4jB. 

The  structure  of  the  zygomatic  arch  and  the  shape  of  antorbital 
foramen  is  almost  preciselj'  the  same  as  are  these  structures  in  Zapus, 
The  latter  has  a  slightly  wider  malar  and  the  separate  passage  for  the 
nerve  is  a  little  more  marked.  The  palates  are  of  the  same  style,  but 
the  posterior  free  edge  has  a  median  spine  in  Sminthus,  The  only 
really  striking  differences  are  in  the  teeth.  The  upper  incisors  of 
Sminthvs  are  plain,  and  the  molars  (there  is  also  a  small  premolar)  do 
not  have  the  enamel  in  the  same  pattern,  but  raised  up  into  cusp-like 
prominences  arranged  in  pairs.  While  no  skeleton  is  available,  a 
careful  examination  of  the  skin  reveals  the  fact  that  the  hind  feet  are 
of  similar  form  to  those  of  Zapus — at  least  with  respect  to  freedom 
of  metatarsals,  number  of  digits  and  phalanges. 

Pedetes  has  often  been  classed  with  the  Dlpodldw.^  but  recently '  it 
has  been  shown  to  possess  many  hystricomorph  affinities,  and  Thomas 
has  placed  it  in  that  group  of  Rodents  under  the  family  Pedetidce, 

Dr.  Coues,  in  Monographs  of  North  American  Rodentia,  and  Dr.  Gill, 
in  the  Arrangement  of  the  Families  of  Mammalia,  put  Zapiis  in  a  sepa- 
rate family  from  that  of  Dlpus  and  Alactaga,  It  is  inferred  that 
Syninthis  went  to  the  Muridce.  It  would  be  in  strict  accordance  with 
the  facts,  however,  to  associate  Zapus  and  Sminthus  in  one  group, 
following  Winge,  as  the  family  ZapodldiB;  and  Dipm^  Alactaga^ 
Flatycercomys^  and  Euchoreutes  in  an  equivalent  group  as  the  familj'^ 
DipodidoR, 

The  only  pronounced  common  feature  of  the  two  families  is  the 
structure  of  the  zygomatic  arch  and  antorbital  foramen.  Thej^  all 
present  the  rare  condition  of  a  lachrymo-malar  articulation.  The  arch 
has  the  most  murine  shape  in  Sminthus;  Zapus  is  a  shade  further  away; 
Euchoreutes  shows  a  condition  further  removed,  but  on  a  skull  of 
otherwise  Dipus  structure;  Alxictaga  is  much  further  removed,  and 
Dipus  still  more  so  from  the  murine  form. 

The  variations  from  a  murine  type  of  skull  are  entirely  correlated 
with  variations  from  a  murine  type  of  metatarsus.  The  Zapus- 
Sminthus  group  with  the  most  geneiulized  skull  has  the  most 
generalized  foot  with  the  free  metatarsals.  We  pass  from  general- 
ization to  specialization  by  both  the  foot  and  the  skull  and  teeth  from 
Alactaga  to  Dipus.  Similar  observations  hold  good  in  the  case  of  the 
cervical  vertebne. 

>  Sclater.  Proc.  Zool.  Soc.,  1890,  pp.  610-613. 

•Thomas,  Proc.  Zool. Soc,  1896, pp.  1012-1028,  and  Parsons,  Proc.  Zool.  Soc, 
pp.  858-890.  ^  J 
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In  summing  up,  the  old  family  DlpoAidce  is  seen  to  be  composed  of 
two  clearly  defined  though  somewhat  related  families,  of  which  Zajm^ 
is  t\'pical  of  the  one  and  Dqnis  of  the  other.  The  antorbital  foramen 
and  its  subdivision  for  the  nen-e  and  lachrymo-malar  articulation  are 
the  only  striking  points  of  similarity  between  the  two  families,  but 
otherwise  the  skulls  are  widely  different  and  each  homogeneous  in  its 
own  family. 

The  ZapodidcB  are  at  once  recognized  by  tlie  five  separate  metatar- 
sals, free  cervical  vertebrae,  and  general  murine  aspect  of  the  skull/ 
It  is  composed  of  two  easily  separable  subfamilies. 

Zapodince^  with  the  enamel  of  the  molar  teeth  thrown  into  folds  and 
the  crowns  presenting  a  generally  smooth  surface;  upper  incisors 
grooved;  skull  less  murine;  zygoma  heavier  and  less  oblique  palate 
concave  posteriorly.  It  contains  the  three  genera,  Zapvs^  Napaeoza- 
pus^  and  Eozapus. 

SminthiruB^  with  the  enamel  of  the  molar  teeth  in  an  entirely  diflfer- 
ent  pattern,  and  above  folded  in  opposite  loops  so  that  there  seems  to 
be  four  cusp-like  processes  on  each  tooth;  the  upper  incisors  without 
grooves;  and  slenderer  skull  and  zygoma.  It  contains  the  genus 
Sminthiis  and  possibly  the  fossil  genus  Eomys^  which  is  usually  referred 
to  this  group. 

The  Dipodidm  are  to  be  recognized  by  the  fusion  of  the  three  middle 
metatarsals  into  a  ''cannon"  bone,  longer  hind  limbs,  a  tendency 
toward  consolidation  of  the  cervical  vertebrae,  as  well  as  a  totally  dif- 
ferent form  of  skull,  much  laterally  expanded.  It  seems  to  be  readily 
sepai*able  into  the  three  following  groups,  of  which  the  first  two 
should  take  subfamily  rank,  the  DtpodhuB  in  contrast  to  the  third 
group  containing  Euchoreides, 

Dijym  group  with  Dipus  and  its  subgenera,  hind  foot  with  three 
digits;  cervical  vertebrje  anehylosed;  mastoid  considerabl}-  inflated; 
upper  incisors  grooved;  no  small  premolar;  antorbital  canal  for  nerve 
complete. 

AlacUiga  group,  with  Aluctaga  and  its  subgenera,  hind  foot  with 
more  than  three  digits,  but  lateral  ones  much  shortened;  cervical  ver- 
tebrae not  completely  fused;  mastoids  not  much  inflated;  upper  inci- 
sors without  grooves;  and  a  small  premolar  present  above;  antorbital 
canal  for  nerve  not  fully  complete.  Platycercomys  without  the  small 
premolar  probably  belongs  to  this  group. 

Eaclu>reutin(B  is  at  once  told  from  the  preceding  by  the  posterior 
slope  of  the  zygoma  and  more  elongated  skull  and  interorbital  con- 
striction; no  root-cap  for  incisor  on  side  of  mandible;  posterior  pala- 
tine foramina  very  large;  hind  foot  with  five  digits;  upper  incisors 
not  grooved;  upper  premolar  present. 
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EXPLANATION  OF  PLATES. 

All  figures  one  and  a  half  times  natural  size.     The  letters  on  the  plates  have  the 
following  significance: 

Sq,  squamosal.  A*,  navicular, 

m,  mastoid.  CVi,  cuboid. 

/So,  supraoccipital.  Ec,  MCy  and  /c,  external,  middle,  and 
C,  calcaneum  or  os  calcis.  internal  cuneiform. 

A,  astragalus. 

Plate  XXV. 

Fig.  1,  lateral  view  of  skull  of  Zapus. 

2,  lateral  view  of  skull  of  EtichorexUes,  redrawii  to  scale  from  Sclater's  figures 

in  Proc.  Zool.  Soc.  Lond.,  1890,  p.  611.  Compare  with  Zapm  and  Sminihu* 
and  note  similarity  of  the  zygomata. 

3,  lateral  view  of  skull  of  Sminthu9. 

4,  lateral  view  of  skull  of  Dipu9, 

5,  lateral  view  of  skull  of  Aladaga. 

Plate  XXVI. 

Fig.  1,  ventral  view  of  skull  of  Zapm, 

2,  ventral  view  of  skull  of  EtichoreuteSj  redrawn  to  scale  from  Sclater*8  figures 

in  Proc.  Zool.  Soc.  Lond.,  1890,  p.  611.  Note  the  similarity  of  the  ventral 
view  with  the  same  aspects  of  Dipus  and  Alactaga. 

3,  ventral  view  of  skull  of  Sminlhi^. 

4,  ventral  view  of  skull  of  Dipus. 

5,  ventral  view  of  skull  of  Alactaga. 

Plate  XXVII. 

Fig.  1,  left  hind  foot  of  Zapus^  dorsal  view  and  internal  lateral  view  of  the  tarsal 
bones. 

2,  left  hind  foot  of  Alactaga,  dorsal  view  and  internal  lateral  view  of  the  tarsal 

bones.  The  pre-tarsal  part  is  drawn  from  a  specimen  in  the  American 
Museum  of  Natural  History;  the  tarsal  bones  are  filled  in  from  a  dissected 
tarsus  taken  from  a  skin  in  the  U.  S.  National  Museum. 

3,  left  hind  foot  of  Dipus,  dorsal  view  and  internal  lateral  view  of  the  tarsal 

lx)nes.     Rudiment  of  the  fifth  metatarsal  may  be  seen. 
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Skulls  of  Zapus,  Euchoreutes,  Sminthus,  Dipus,  and  Alactaga. 

For  explanation  of  plate  see  page  668. 
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CAMBRIAN  BRACHIOPODA:  OBOLELLA,  SUBGENUS  GLYP- 
TIAS;  BICIA;  OBOLUS,  SUBGENUS  WESTONIA;  WITH 
DESCRIPTIONS  OF  NEW  SPECIES. 


By  Charles  D.  Walcott, 

Honorary  Curator^  Division  of  Straiigraphic  Pakoutoloffy, 


TABLE  OF  CONTENTS. 
OBOLELLA  AND   NEW   SUBGENUS   GLYPTIAS. 


OhoUUa  mobergif  new  species. 
OhoUlla  lindMrotni,  new  species. 
Obolella  (glyptias)  favosa  Linnarason. 


BICIA,  A   N"EW  GENUS  OF  THE   OBOLIDiE. 


Bicia  gemma  Billings,  notes  on.  * 

Bicia  whiteavesi,  new  species. 

OBOLUS,  ADDITIONAL  NOTES  ON. 

Obolus  t  meneghinij  new  species. 
Obolus  tetonensisy  new  species. 
Obolus  f  zoppij  new  species. 

LIN'GULELLA,  NEW   SPECIES   AND   NOTES   ON    PREVIOUSLY   DEiCRIBED  SPECIES. 

0.  (L.)  bellns  Walcott,  notes  on. 

0.  (L.)  bomematmi,  new  species. 

0.  (L.)  bicensisj  new  species. 

0.  (L.)  linnarssoni,  new  species. 

O.  {L.)  randomemiSf  new  species. 

0.  (L.)  schucJiertiy  new  species. 

O.  (/,.)  siemiradzkiif  new  species. 

O.  (L.)  winona  var.  convexus,  new  variety. 

WESTONIA,  NEW   SUBGENUS   OF  OBOLUS. 

O.  (Lingulepis)  gregwa  Matthew,  notes  on. 

ACRITIS,   NEW    SPECIES  OF 

0.  {Acrilis  t)  rugahiSy  new  species. 

CAMBRIAN   BRACHIOPODS  OF  SARDINIA. 
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In  continuation  of  the  study  of  the  Cambrian  Biuchiopoda  ^  the  fol- 
lowing notes  have  been  assembled,  which  ma}^  be  of  sen^ice  to  studenta 
prior  to  the  publication  of  a  monograph  on  the  subject: 

Genus  OBOLELLA  Billings,  1861. 

1861.  OboUUa  Billings,  Pamphlet,  and  Geology  of  Vennont,  II,  p.  946,  fig.  ^46. 

1861.  OboleUa  Billings,  Geol.  Surv.  Canada;  Palaeozoic  Fossils,  I,  p.  7,  fij?.  7. 

1862.  Oholella  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Phila.,  XIII,p.  435. 

1863.  OholeUa  Hall,  Sixteenth  Kept.  N.  Y.  State  Cab.  Nat  Hist.,  p.  133,  pi.  vi,  fijps. 

17-21. 

1865.  Oboldla  Meek  and  Hayden,  Smithsonian  Contb.  No.  172,  Paheontology 

Upper  Missouri,  pp.  3,  4. 

1866.  Oholella  Davidson,  British  Silurian  Brachiopoda,  p.  60. 

1867.  OboleUa  Hall,  Trans,  Albany  Inst,  V,  p.  108. 

1870.  OboleUa  Dall,  Am.  Jour.  Conchology,  VI,  pp.  162-164. 

1871.  OboleUa  Billings,  Canadian  Naturalist  and  Geologist,  new  ser.,  VI,  p.  217, 

figs.  5,  6. 

1872.  OboleUa  Billings,  American  Journal  of  Science,  3d  ser..  Ill,  p.  355,  figs.  5,  7. 
1876.  OboleUa  Billings,  American  Journal  of  Science,  3d  ser.,  XI,  p.  176. 

1881.  OboleUa  Ford,  American  Journal  of  Science,  3d  ser.,  XXI,  p.  131. 

1884.  OboleUa?  Walcott,  Monograph  U.  S.  Geol.  Survey,  VIII,  Palieontblogy 
Eureka  District,  pp.  67, 68. 

1886.  OboleUa  Walcott,  Bulletin  U.  S.  Geol.  Survey,  No.  30,  pp.  109-119. 

1889.  OboleUa  Walcott,  Proc.  U.  S.  National  Museum,  XII,  p.  36. 

1892.  OboleUa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1,  pp.  66,  164. 

1892.  Obolelhi  Matthew,  Trans.  Roy.  Soc.  Canada,  IX,  p.  39. 

1894.  Oholella  Hall  and  Clarke,  Eleventh  Annual  Report  New  York  State  Geol- 
ogist, p.  240,  pi.  Ill,  figs.  5,  6,  7. 

1896.  OboleUa  Mickwitz,  M^m.  Acad.  Imp.  Sci.  St  P^tersbourg,  \1II,  p.  116. 

Genetnc  characters, — Shell  subequivalve,  moderately  convex;  dorsal 
valve  more  eleji^ated  at  the  umbo  than  the  ventral;  longitudinally  ovate 
or  oval  in  outline,  with  the  dorsal  valve  sometimes  transversely  oval. 
Surface  marked  by  concentric  striae  of  growth  and  radiating  striae, 
except  in  the  subgenus  0,  {Glyptim)  favosa,  which  has  irregular  trans- 
verse lines  crossing  the  concentric  striae. 

Shell  substance  unknown  in  an  unaltered  condition;  it  appears  to 
have  been  calcareo-corneous,  as  in  Obolus.  Shell  structure  formed  of 
a  thin  outer  layer  with  many  thin  inner  layers  or  lamellae  more  or  less 
oblique  to  the  outer  layer;  the  short  lamellae  of  the  anterior  portion  of 
the  valves  are  more  oblique  than  the  longer  lamellae  of  the  central  and 

^  Note  on  the  genua  Lingulepis:  Am.  Jour.  Sci.,  4th  ser.,  Ill,  1897,  pp.  404, 405. 

Cambrian  Brachiopoda:  genera  Iphidea  and  Yorkia,  with  descriptions  of  new 
species  of  each,  and  of  the  genus  Acrothele:  Proc.  U.  S.  Nat  Mus.,  XIX,  1897,  pp. 
707-718. 

Note  on  the  brachiopod  fauna  of  the  quartzitic  pebbles  of  the  Carboniferous  con- 
glomerates of  the  Narragansett  Basin,  Rhode  Island:  Am.  Jour.  Sci.,  4th  eer.,  VI, 
^^^^,  pp.  827, 328. 

Cambrian  Brachiopoda:  Obolus  and  Lingulella,  with  description  of  new  species: 
^^^^'  U.  S.  Nat  Mus.,  XXI,  1898,  pp.  385-420. 


Digitized  by  VjOOQ IC 


J*ci.i229.  CAMBRIAN  BRACU10P0DA--WALC0TT.  671 

posterior  portions  and  lie  on  the  edges  in  the  same  plane  as  the  margins 
of  the  valves. 

Area  of  the  ventral  valve  rises  from  the  plane  of  the  margins  of  the 
valve  at  angles  varying  from  10^  to  70^;  broadly  subtriangular  when 
the  beak  is  projecting,  otherwise  rounded  at  the  posterior  margin 
almost  as  much  as  the  area  of  the  dorsal  valve;  the  latter  is  usually  on 
the  plane  of  the  margins  of  the  valve  and  broadly  rounded  posteriorly; 
l>oth  areas  are  striated  parallel  to  the  base  and  divided  midway  diflfer- 
ently  in  each  valve  and  in  an  unusual  manner;  in  the  ventral  valve  a 
sharp,  narrow  pedicle  slit  cuts  through  the  area  from  its  base  to  the 
apex;  this  slit  opens  into  a  cylindro-conical  chamber,  varying  in  size 
and  form,  that  terminates  in  the  shell  substance  of  the  beak  but  does 
not  peneti-ate  to  the  surface  of  the  shell;  the  striae  of  the  area  pass 
into  the  slit  and  encircle  the  pedicle  chamber;  the  latter  is  in  form 
similar  to  the  pedicle  tube  of  the  Siphonatretidie,  except  that  it  is 
closed  at  the  Ater  end,  and  the  pedicle  obtained  egress  through  the 
narrow  slit  in  the  area;  the  area  of  the  dorsal  valve  is  divided  by  a 
narrow,  raised,  triangular  space  that  is  bordered  on  either  side  by  a 
moreor  less  deeply  impressed  groove  formed  by  a  narrow  fold  of  the 
areal  lamellsB;  outside  of  this  groove,  and  between  it  and  the  outer 
flexure  fold  of  the  area,  occurs  a  depressed  triangular  space  that  has 
been  considered  by  authoi*s  as  the  scar  of  the  point  of  attachment  of 
cardinal  muscles.  Sometimes  the  inner  angle  of  the  area  of  the  ven- 
tral valve  adjoining  the  pedicle  slit  projects  forward  so  as  to  form  a 
tooth-like  knob,  which  in  the  cast  is  shown  by  a  deep  indentation  beside 
the  cast  of  the  pedicle  chamber  and  between  the  latter  and  the  project- 
ing cast  of  the  undercut  beneath  the  area. 

Splanchnoccele*  of  the  ventral  valve  confined  to  the  posterior  half, 
while  in  the  dorsal  valve  it  extends  forward  to  and  in  some  instances 
beyond  the  center;  in  both  valves  it  extends  back  to  the  splanchnoccele 
part  of  the  area,  which  is  bounded  by  the  flexure  lines.  Traces  of  a 
median  septum  are  shown  in  the  dorsal  valve,  but  no  definite  septum  has 
been  observed  in  the  ventral  valve.  A  central  median  ridge  of  vaiying 
degree  of  size  and  length  often  extends  toward  the  central  portion  of 
the  dorsal  valve;  when  it  is  large  a  deep,  rounded  groove  usually  occurs 
on  each  side  of  it,  on  the  inner  slope  of  which  the  central  muscle  scars 
may  be  situated.     Often  the  median  ridge  is  pi*actically  absent. 

The  grooves  of  the  main  vascular  sinuses  begin  in  each  valve  at  the 
front  margin  of  the  area  near  the  median  line,  and  in  the  ventral  valve 
gradually  extend  forward  and  outward  toward  the  front  half  of  the 
shell,  where  they  begin  to  gently  curve  inward,  terminating  toward 
the  front  of  the  valve,  the  distance  and  curvature  varying  in  ditferent 
species.  In  the  dorsal  valve  the  main  vascular  sinuses  curve  out  more 
rapidl}',  and  are  much  less  prominent;  none  of  the  secondary  radial 
canals  or  the  peripheral  vascular  sinuses  have  been  obseiTed.     The 


^  Using  nomenclature  o£  Mickwitz.  C^  r^r>.n\t> 
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course  of  the  parietal  scar  Ijetween  the  main  vascular  sinuses  is  in 
front  of  the  splanchnoooele  in  the  ventral  valve;  also  in  the  same  valves 
it  passes  around  the  muscle  scars  between  the  main  sinuses  and  the 
base  of  the  area,  in  line  with  the  flexure  line  of  the  area;  in  the  dorsal 
valve  it  closely  follows  the  outside  limits  of  the  muscle  scars,  but  it 
has  not  been  traced  across  the  main  vascular  sinuses. 

The  size  and  position  of  the  pedicle  and  umbonal  muscle  scars  are 
unknown,  but  they  are  probably  similar  to  those  of  Obolus.  The  cen- 
tral scars  are  placed  a  little  distance  each  side  of  the  median  line  in 
the  dorsal  valve.  In  the  ventral  valve  they  are  not  separable  from 
the  middle  and  outside  laterals,  which  occur  on  each  side  of  the  front 
of  the  visceral  area.  The  middle  and  outside  laterals  of  the  dorsal 
valve  are  blended  and  lie  obliquely  outward,  before  the  transmedian 
scars.  The  transmedian  scars  ai'e  close  to  the  base  of  the  area  in  both 
valves,  and  lie  in  the  line  of  the  prolongation  of  the  flexure  line  of 
the  area.  In  number  and  relative  position  the  muscle  ftars  of  Obolella 
are  essentially  the  same  as  those  of  Obolus. 

Ohsei'vatiojis. — ^The  genus  Obolella  has  been  under  discussion  by 
authors  for  nearly  forty  years.  In  the  original  description  Mr.  Bil- 
lings noted  its  resemblance  to  Obolus,  but  claimed  that  it  is  distinct 
on  account  of  the  difference  in  ''the  arrangement  of  the  muscular 
impressions."  Later  (1876)  he  compared  it  again  with  Obolus,  but 
having  poor  illustrations  of  both  Obolus  and  Obolella  he  failed  to  dis- 
cover the  true  position  and  relations  of  the  muscle  scars  in  either.  It 
was  not  until  after  Mickwitz's  memoir  on  Obolus  appeared,  and  the 
collections  of  Obolella  made  during  the  summer  of  1899  were  studied, 
that  any  correct  comparisons  could  be  made.  It  then  became  evident 
that  there  is  practically  no  difference  in  the  arrangement  of  the 
muscle  scars  of  the  two  genera,  but  that  there  are  most  essential  dif- 
ferences in  the  areas  of  the  ventral  valve.  Before  working  out  the 
relations  of  the  narrow  pedicle  slit  of  Obolella  to  the  cylindro-conical 
pedicle  chamber,  I  was  at  a  loss  to  find  generic  differences  of  value, 
although  I  felt  that  the  area  of  the  dorsal  valve  of  Obolella  indicated 
differences  not  readily  explained. 

The  pedicle  passage  of  Obolus  varies  greatlv  in  size  and  form,  but 
It  IS  always  an  open  furrow.  In  Obolella  it  is  in  the  ventral  valve  a 
cylindro-conical  inner  chamber  opening  through  a  narrow  slit  in  the 
area  Of  the  ventral  valve,  the  area  rising  from  the  plane  of  the  margin 
r.\.lT  pIu\  '"  ^^"^  ventral  valve  a  slightly  raised  area  occupies  the 
place  of  the  broad  furrow  in  Obolus. 

Obolus  S  nlT^'^^'V''  ^^"^  Olenellus  or  Lower  Cambrian  fauna. 

greatest  deySIrZlin  7l^l""  ^"  '^"  ^^^^^^  ^^^™"'  ^^'  ^^  ^^ 

(a  crassa)  at  Troy 7 New  York     ''^'  '"  ^''''''^  associated  with  Obolus 

£ieia,.n.na  i.  associated  with  O^elia  crassa  both  at  Bic  and  Troy, 
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and  the  species  was  referred  to  Obolella  by  Mr.  Billings.  It  differs  so 
radically  from  Obolella  in  the  character  of  the  areas  of  the  valves  and 
the  interior  markings  that  it  is  scarcely  necessary  to  institute  compari- 
sons between  them. 

Obolella  as  known  at  present  is  limited  to  six  species  and  one  variety : 

OboUUa  chromaiica  Billings. 
OboleUa  atlaiitica  Walcott. 
Obolella  crassa  Hall. 
OhoUlla  crassa  var.  eXongata  Walcott. 
Obolella  favosa  Linnarason. 
Obolella  lindstromi  Walcott. 
Obolella  mohergi  Walcott. 

Of  the  above  two  species  O.  chraniatica  and  0.  atlantica  belong  to 
the  upper  portion  of  the  Olenellus  fauna,  and  0.  craasa  and  var.  elon- 
gata  to  the  lower  portion.  The  three  Swedish  species  O.  favosa^  O. 
Undatroini^  and  O.  mobergi  are  from  the  basal  Cambrian  sandstones 
and  may  belong  to  the  same  horizon  as  O.  crassa. 

The  species  that  have  heretofore  been  referred  to  Obolella,  in  addi- 
tion to  those  listed  above,  are  now  distributed  in  the  following  genera: 

0  t  ambigua  Walcott  =Elkania. 

0.  cingvlata  Billings  =Kutorgina. 

0.  circe  Billings  =Billingsella. 

0.  coeleUa  Billings'  =Acrothele. 

0.  desqtiamaia  Billings  =Obolella  crassa. 

0.  desiderata  Billings  =Elkaiiia. 

0.  discoidea  Hall  and  Whitfield =Obolus  (Lingulella). 

0.  gemma  Billings  =Bicia. 

0.  gemmula  Matthew  =0bolu8  (Lingulella). 

0.  ida  Billings  =(?) 

0.  minvia  Hall  and  Whitfield = Aero treta. 

0.  misera  Billings  =Linnarssonia. 

0.  nana  Meek  and  Hayden  =Dicellomu8. 

0.  nitida  Ford  =Linnarssonia(?). 

0.  pectenoides  Whitfield  =Dicellomus. 

0.  polita  Hall  =Dicellomus. 

0.  preiiosa  Billings  :=Linnarssonia. 

0,  prima  Whitfield  =Obolus  (Lingulepis). 

0.  transversa  Hartt  =Linnarssonia. 

OBOLELLA  MOBERGI,  new  species. 

General  form  ovate,  with  the  ventral  valve  subacuminate  and  the 
dorsal  valve  obtusely  subacuminate;  valves  moderately  convex.  Beak 
of  the  ventral  valve  slightly  elevated  above  the  plane  of  the  shell; 
beak  of  the  dorsal  valve  curved  down  to  the  plane  of  the  margin. 
Surface  of  the  shell  marked  by  concentric  lines  and  striro  of  growth, 
and  in  some  examples  by  rather  strong,  radiating,  broken,  and  slightly 
irregular  raised  lines.  The  elevated  lines  are  of  the  same  character  as 
those  on  Biota  gemma.  The  shell  is  fonned  of  a  thin  outer  la3xr  and 
numerous  inner  layers  or  lamellfe,  the  latter  over  the  anterior  half  of 
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the  shell.  These  inner  lamellae  are  oblique  to  the  outer  layer  and  are 
arranged  as  imbricating  layers,  very  much  as  in  O,  fiivom. 

A  ventral  valve  10  mm.  in  length  has  a  width  of  9  mm.  A  dorsal 
valve  9  mm.  long  has  the  same  width. 

The  area  of  the  ventral  valve  is  of  medium  length  and  tipped  back 
of  the  edge  of  the  valve  to  meet  the  beak.  It  extends  well  out  on  to 
the  cardinal  slopes  of  the  valve.  It  is  divided  midway  by  a  narrow 
pedicle  furrow  that  passes  inward  into  a  large  cylindrical  chamber, 
closed  at  its  outer  end.  The  surface  of  the  area  is  marked  In^  rather 
strong  tmnsverse  striae  crossing  the  area  and  extending  in  and  around 
the  pedicle  slit  and  chamber.  On  each  side  of  the  pedicle  chaniljer 
there  is  a  rather  strong  undercut  which  in  the  cast  is  replaced  by  a 
marked  tooth-like  projection.  The  area  of  the  dorsal  valve  is  narrow 
and,  as  far  as  can  be  determined  from  the  single  cast,  very  much  like 
that  of  0,  crasjia. 

The  casts  of  the  interior  of  the  ventral  valves  show  a  central  visceral 
area,  very  much  like  that  in  0.  C7*a^a;  also  two  strongly  marked  vas- 
cular sinuses  that  extend  well  into  the  middle  of  the  valve.  Ko  clearly 
defined  muscle  scars  are  shown  on  an}'  of  the  specimens.  Casts  of  the 
interior  of  the  dorsal  valve  give  little  satisfactoiy  data  in  relation  to 
the  muscle  scars.  The  cast  shows  a  part  of  the  outline  of  the  visceral 
area,  also  the  impression  of  the  transmedian  muscle  scar. 

Observations. — This  species  appears  to  be  the  European  representa- 
tive of  O.  crassa,  which  occurs  at  the  same  relative  stratigraphic  hori- 
zon at  Troy,  New  York.  The  Swedish  species  differs  from  the 
American  in  being  slightly  more  elongate  in  outline  and  in  having  the 
interior  thickenings  of  the  area  more  strongly  developed.  The  exte- 
rior surface  also  appears  to  be  marked  by  stronger  radiating  lines.  It 
differs  from  0,  atJantica  and  0*  chroinatica  in  being  a  much  more 
robust  shell,  and  in  many  slight  details.  0,  j^ristinus  is  more  rotund 
and  convex. 

O.  NLohergl  is  associated  with  the  Olenellus  fauna  in  Sweden  in  the 
Sclualdtia  tordli  zone. 

Formation.  (Did  locality. — ^Lower  Canibrian.  Zone  of  Schmidt  iaior- 
elh\  Bjorkelunda,  south  of  Simrishamr,  in  a  gray  sandstone.  Sularp, 
near  Lund,  Sweden,  in  a  brown  sandstone. 

Received  from  Dr.  Joh.  Chr.  Moberg. 

OBOLELLA  LINDSTROMI,  new  species. 

This  species  differs  from  Oholellu  mohe7*gi  in  the  more  subacuminate 
outline  of  the  valves,  the  surface  characters,  and  the  interior  of  the 
dorsal  valve.  The  surface  of  0.  llndstromi  is  much  like  that  of  JBicia 
gemma. 

The  ventral  valve  occurs  in  a  hard  gray  sandstone  of  the  Sc/i7/ildffa 
torelll  zone,  and  the  cast  of  the  dorsal  valve  is  from  one  of  the  brown 


Digitized  by  VjOOQ IC 


K0.1229.  CAMBRIAN  BRACRIOPODA—WALCOTT.  675 

sandstone  spots  that  occur  within  the  gray  sandstone  at  Sularp.  I  am 
not  sure  that  the  dorsal  valve  illustrated  actually  belongs  to  this  spe- 
cies, as  it  is  not  associated  with  the  tj'^pical  ventral  valve. 

It  differs  from  the  typical  dorsal  valves  of  0.  7nohergi  in  being  more 
acuminate,  and  there  is  no  corresponding  ventral  valve  associated  with 
it  in  the  material  studied. 

I  take  pleasure  in  naming  the  species  in  honor  of  Dr.  G.  LindstrOm, 
to  whom  all  paleontologists  are  deeply  indebted  for  his  manj^  contri- 
butions to  the  paleontology  of  the  Silurian  formations  of  Scandinavia. 

Formation  and  locality. — Lower  Cambrian.  Zone  of  Schmidtia 
tarelli^  Bjorkelunda,  south  of  Simrishamr,  in  a  gray  sandstone.  Sularp, 
near  Lund,  Sweden,  in  a  brown  sandstone. 

0LTFTIA8,  new  sabgenai. 

The  subgenus  Glyptias  is  based  on  the  peculiar  surface  sculpture  and 
the  very  short  area. 

Type. —  Obolella  {Glyptias)  favosa  Linnarsson. 

OBOLELLA  (GLYPTIAS)  FAVOSA  Linnarsson. 

Lingula  (f)  favosa  Linnarsson,  Ofversig:t  af  Kongl.  Vetenskaps-Akad.  Forhand- 
lingar,  No.  3.  Om  nagra  foreteningar  Iran  Vestergotlands  sandstenslager, 
p.  856,  1869.  Also  the  English  translation,  published  as  a  pamphlet,  p.  16. 
Stockholm,  1869. 

General  form  ovate,  with  the  ventral  valve  subacuminate  and  the 
dorsal  valve  obtiusely  rounded;  valves  moderately  convex.  The  dorsal 
valve  is  abruptly  curved  downward  at  the  beak  to  the  plane  of  the  edge 
of  the  shell,  while  the  beak  of  the  ventral  valve  is  slightly  above 
the  margin,  the  posterior  edges  of  the  shell  curving  up  to  meet  it, 
and  thus  forming  a  passage  for  the  pedicle  out  of  a  narrow  pedicle 
slit.  Surface  of  the  shell  marked  by  very  fine  concentric  lines  or  stri83 
of  growth,  crossed  transversely  by  undulating,  slightly  lameilose  lines 
in  almost  identically  the  same  manner  as  in  Oboliis  (  Westonia)  stoiiean  m 
of  the  Upper  Cambrian  of  Wisconsin.  When  the  outer  surface  of 
the  shell  is  exfoliated  or  worn  off  by  attrition,  which  is  the  usual 
condition,  the  surface  of  the  inner  layers  shows  fine,  radiating,  and 
concentric  strise.  The  shell  is  formed  of  a  very  thin,  highly  orna- 
mented outer  layer  and  numerous  inner  layers  or  lamellae;  the  latter 
over  the  anterior  portions  are  oblique  to  the  outer  layer,  and  when  the 
shell  is  partially  exfoliated  they  appear  as  imbricating  layers,  very 
much  as  in  Oholus  mathiaUs, 

The  largest  ventral  valve  in  the  collection  has  a  length  of  7  mm.  and 
a  width  of  6  mm.  An  associated  dorsal  valve  6  mm.  long  has  a  width 
of  6.25  mm. 

The  area  of  the  ventral  valve  is  narrow  and  rises  slightly  to  meet 
the  beak,  which  is  elevaj;ed  above  the  posterior  margin.     The  pedicle 
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furrow  or  slit  is  short  and  narrow,  and,  judging  from  the  appearance 
of  the  specimens,  where  the  beak  of  the  valve  is  broken  away  it  opened 
into  a  pedicle  chamber  that  was  closed  at  the  outer  end  as  in  OboMla 
crassa  and  other  species  of  the  genus.  On  the  dorsal  valve  there  is  no 
evidence  of  a  true  area  except  in  the  presence  of  a  narrow,  thickened 
rim  somewhat  like  that  of  the  dorsal  valve  of  Bicia  gemma.  None  of 
the  muscle  scars  are  shown  in  the  ventral  valve.  The  position  of  the 
central  and  anterior  lateral  sears  of  the  dorsal  valve  is  indicated  by 
the  outline  of  the  visceral  cavity.  Of  the  vascular  markings  the  main 
sinuses  are  clearly  shown  in  each  valve,  also  the  outline  of  the  position 
of  the  parietal  scar. 

Observations. — ^This  beautiful  little  shell  has  remained  \rithout  illus- 
tration since  Dr.  Linnarsson  gave  it  a  name  in  1869,  based  on  the 
"singular  sculpture"  of  the  outer  shell.  In  a  collection  made  for  roe 
by  M.  Schmalensee,  the  collector  of  the  Swedish  Geological  Sun-ey, 
there  were  several  specimens  showing  casts  of  the  interior  more  or 
less  imperfectly.  From  these  I  was  able  to  ascertain  that  the  shell 
had  the  generic  characters  of  Obolella,  although  differing  from  the 
typical  species  of  that  genus  in  the  character  of  the  surface  ornamen- 
tation. The  outer  surface  has  been  seen  only  on  the  posterior  umbonal 
portion  of  the  valves  in  the  shells  collected  for  me  by  M.  Schmalensee. 

Formation  a?id  hjcality. — Lower  Cambrian.  Fucoid  sandstone. 
Vestergotland,  Bithingen,  Sweden. 

Genus  BICIA,  ne'w  genus. 

Shell  subequivalve,  modemtely  convex;  longitudinally  ovate,  with 
the  ventral  valve  sometimes  subacuminate  and  the  dorsal  valve  sub- 
circular.  Beaks  of  both  valves  as  now  known  terminate  at  the  poste- 
rior margin.     Surface  marked  by  concentric  and  radiating  striae. 

Shell  substance  unknown  in  an  unaltered  condition.  Shell  structure 
formed  of  a  thin  surface  layer  and  numerous  inner  layers  or  lamellte 
more  or  less  oblique  to  the  outer  layer.  Area  of  the  ventral  valve 
usually  on  the  plane  of  the  edges  of  the  valve,  but  in  some  instances 
rising  at  a  low  angle;  it  is  usually  high,  and  triangular  in  outline^  but 
the  apex  may  be  rounded  and  the  base  curved  forward  at  the  median 
line;  divided  midway  by  a  narrow  pedicle  furrow  and  again  at  each 
side  by  a  narrow  flexure  line  that  extends  forward  and  outward  from 
the  apex.  Area  of  dorsal  valve  short,  appearing  in  both  of  the  known 
species  to  rise  from  the  plane  of  the  edges  of  the  valve.  Striae  of 
growth  subparallel  to  the  base  cross  the  areas. 

The  main  vascular  sinuses  of  the  ventral  valve  are  narrow  and 
extend  forward  from  the  projecting  center  of  the  base  of  the  area, 
gradually  separating  as  they  cross  the  visceral  area  and  extending  for- 
ward beyond  the  transverse  center  of  the  shell;  in  the  dorsal  valve 
they  appear  to  separate  more  rapidly  and  to, follow  the  outer  margin 
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of  the  ventral  cavity  except  in  the  second  specie«.  A  narrow  median 
septum  is  indicated  in  the  dorsal  valve  on  the  crest  of  a  strong  median 
ridge. 

One  of  the  striking  features  in  both  of  the  known  species  of  this 
genus  is  the  oblong  oval  boss  that  is  present  in  the  ventral  valve  of 
most  adult  shells.  It  is  situated  on  each  side  of  the  forward  projecting 
central  portion  of  the  area,  with  the  larger  axis  extending  forward  and 
outward  when  the  shell  is  subacuminate  or  transversely^  when  the  shell 
is  broadly  rounded.  In  the  dorsal  valve  of  B,  gemma  it  is  not  so  well 
defined  as  in  B.  whUeavesi.  The  boss  is  bounded  by  the  margin  of 
the  base  of  the  area,  the  narrow  elongate  sulcus  containing  the  mar- 
ginal muscle  scars  and  the  base  of  the  main  vascular  sinuses.  In  B, 
whiteavesi  it  reached  its  greatest  development  in  both  valves,  resem- 
bling in  position  and  surface  characters  the  posterior  adductor  scars 
of  the  Craniidee.  Somewhat  similar  bosses  occur  in  the  ventral  valve 
of  Obolella  a*assa  and  Obohm  apoUinis^  but  they  are  not  developed  to 
the  extent  they  are  in  Bicia.  They  appear  to  occur  only  in  those 
thick  shells  that  have  deposits  of  shell  substance  over  the  visceral 
area. 

The  outline  of  the  parietal  scar  in  the  ventral  valve  incloses  a  heart- 
shaped  Aisceral  area  in  the  ventral  valve,  closely  circumscribing  the 
muscle  scars.  Its  general  course  in  the  dorsal  valve  is  suggested  by 
the  position  of  the  muscle  scars. 

Five  pairs  of  muscle  seal's  have  been  observed.  The  rather  large 
central  scars  in  the  dorsal  valve  are  placed  close  to  the  broad  median 
ridge,  a  little  back  of  the  center;  the  small  anterior  laterals  are  slightly 
in  advance  of  the  centrals  on  the  median  ridge,  close  to  the  median 
line;  the  transmedian  scars  are  almost  under  the  edge  of  the  area  and 
near  the  outer  margin;  the  outside  and  middle  laterals  are  slightly  in 
advance  and  further  out  than  the  transmedian  scars;  the  centrals, 
middle  laterals,  and  outside  laterals  of  the  ventral  valve  are  grouped 
in  the  narrow  space  on  each  side  of  the  U-shaped  forward  projecting 
portion  of  the  visceral  area.  Traces  of  individual  scars  have  been 
seen,  but  they  can  not  be  separated  so  as  to  identify  them.  The  trans- 
median and  anterior  lateral  scars  are  close  to  the  outer  margin  of  the 
valve  and  just  in  advance  of  the  oblong  boss  in  front  and  each  side  of 
the  forward-projecting  base  of  the  area.  Umbonal  and  pedicle  scars 
unknown  except  what  may*  possibly  be  a  small  umbonal  scar  in  the 
doraal  valve  of  B,  xohiteaveHi, 

Type, — OboleUa  gemma  Billings;  second  species,  Bicia  whiteavesi 
Walcott. 

Ohservations. — Bicia  is  a  form  that  combines  many  of  the  character- 
istics of  Obolella  and  Obolus.  It  resembles  Obolella  in  the  arrangement 
of  the  muscle  scars  and  main  vascular  sinuses  of  the  interior  of  the 
valves.     It  differs  in  having  a  high  area  with  an  open  pedicle  groove 
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in  the  ventral  valve  and  an  elevated  ridge  or  boss  in  the  back  portion 
of  the  dorsal  valve  that  in  one  species,  B*  whiteave»i^  appear  to  have 
been  the  base  of  attachment  of  some  portion  of  the  muscular  system. 
The  ensemble  of  the  dorsal  valve  of  Bicia  is  unlike  that  of  either 
Obolella  or  Obolus.  Bicia,  with  its  thick  shell,  high  area,  deep  central 
cavity  (heart-shaped  cavity  of  Mickwitz),  arrangement  of  visceral  cav- 
ity, muscle  scars,  and  vascular  markings  in  the  ventral  valve,  is  a  true 
Obolus  of  the  O.  apollln  is  tyjDe,  but  in  its  more  elongate  outline,  strongly 
striated  surface,  and  in  nearly  all  details  of  the  dorsal  valve  it  is  quite 
distinct. 

Of  the  two  species  now  referred  to,  the  genus  B,  gemma  ha^  an 
unusually  thick  shell  and  a  very  marked  deposit  of  shell  substance 
over  the  visceral  area  in  the  ventral  valve,  the  posterior  portion  of  the 
same  area  in  the  dorsal  valve,  and  along  its  median  line.  In  the  second 
species  there  is  a  considerable  deposit  over  the  same  area  with  the 
exception  of  the  median  line,  where  the  strong  median  ridge  is  absent 

BICIA  GEMMA  BiUings  sp. 

Ohohlla  gemma  Billings,  Can.  Nat.,  1872,  new  ser.,  VI,  p.  218,  fig.  5,  p.  217. 
Oboldla  gemma  Walcott,  Bull.  U.  S.  Geol.  Sur.,  Xo.  30,  1886,  p.  116,  pi.  x,  tigs. 

2,  2a-e;  Tenth  Annual  Report  U.  S.  Geol.  Sur.,  1881,  p.  612,  pi.  lxxi,  figs. 

5,  5a-c;  pi.  lxxii,  figs.  2,  2a. 
Obolella  gemma  Hall  and  Clarke,  Pal.  N.  Y.,  1892,  VIII,  Pt.  I,  pi.  ii,  figs.  42-44. 

General  form  ovate,  with  ventral  valve  subacuminate  when  the  beak 
is  extended  or  obtusely  acuminate  when  the  beak  is  rounded;  dorsal 
valve  oval  to  subcircular  in  outline.  The  convexity  of  the  valves  is 
fairly  strong  and  nearl}"  the  same  in  each  where  they  are  embedded  in 
the  same  matrix. 

Surface  of  shell  marked  by  numerous  slightly  irregular  concentric 
strije  and  lines  of  growth;  by  fine  i-adiating  striae  between  stronger 
radiating  lines,  and  on  some  shells  by  undulations  of  strongly  devel- 
oped, elevated,  radiating  strise;  the  radiating  strise  are  often  slightly 
irregular  and  interrupted.  When  the  outer  surface  is  partially. worn 
away  it  is  smooth,  or  the  shell  has  a  peculiar  surface  formed  by  traces 
of  the  radiating  undulations  and  strise.  The  concentric  striae  and  lines 
of  growth  are  shown  on  the  outer  surface  of  the  inner  layers  of  the 
shell  and  on  the  interior  surface,  where  rather  strong  radiating  striae 
are  often  beautifully  shown. 

The  shell  is  usually  thick  and  strong  for  one  so  small;  those  from 
fet.  Simon  and  Troy  appear  to  be  calcareous  and  formed  of  one  solid 
layer.  This  is  probably  owing  to  their  condition  of  preservation,  as 
in  a  weathered  specimen  lamellse  oblique  to  the  outer  surface  are  clearly 
shown,  and  indications  of  lamellae  on  the  central  and  posterior  portions 
that  point  to  the  same  shell  structure  as  in  Obolus  and  Obolella. 

The  ventral  valves  average  about  5  mm,  in  length;  the  largest  is 
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7  mm.  Width,  average,  4  mm.;  largest,  5  mm.  The  dorsal  valve  Is 
about  one-fifth  shorter  than  the  ventral. 

The  area  of  the  ventral  valve  is  usually  on  the  plane  of  the  margins 
of  the  valve,  but  many  specimens  show  it  rising  at  angles  varying 
from  1^  to  10^.  It  is  high  and  narrow,  somewhat  as  in  Obolus  {Lingit- 
lella)  acuminat'us  Mickwitz,  and  divided  midway  by  a  strong,  rounded, 
narrow  pedicle  furrow;  the  striae  of  growth  are  rather  coarse  and  arch 
forward  at  the  center  and  across  the  pedicle  furrow,  following  the 
contour  of  the  base  of  the  area;  the  position  of  the  flexure  line  is  some- 
times clearly  shown  by  a  narrow  depression.  The  area  of  the  dorsal 
valve  is  short  and  easily  escapes  observation  except  in  well-preserved 
shells.  It  sometimes  has  a  slight  centi-al  pedicle  depression,  and  often 
is  only  a  short,  almost  smooth  surface  extending  well  out  on  the  cardinal 
slopes  of  the  valve. 

The  muscle  scars,  as  far  as  determined,  are  arranged  as  in  Obolus. 
The  umbonal  and  pedicle  scars  have  not  been  observed.  The  elongate 
oval  central  scars  are  rather  large  in  the  dorsal  valve,  and  situated  on 
each  side  of  the  strong  median  ridge  about  the  middle  of  the  valve; 
in  the  ventral  vajve  they  are  crowded  in  with  the  scars  of  the  middle 
and  outside  laterals;  the  anterior  laterals  are  barely  discernible  in  one 
specimen  of  the  dorsal  valve  as  small  oval  dots  on  the  central  ridge  a 
short  distance  in  advance  of  the  centrals.  In  the  ventral  valve  they 
are  close  to  the  base  of  the  area  and  near  the  outer  edge  of  the  shell. 
The  middle  and  outside  laterals  in  the  ventral  valve  are  situated  in  the 
trapezoidal  area,  but  do  not  appear  to  be  separable  on  the  specimens 
in  the  collection.  In  the  dorsal  valve  they  are  well  shown  in  advance 
of  the  transmedian  scar.  The  latter  in  the  ventral  valve  is  merged 
with  the  anterior  lateral. 

Of  the  vascular  markings  the  main  sinuses  of  the  ventral  valve  are 
about  all  that  are  clearly  shown,  although  the  position  of  the  parietal 
scar  is  indicated  in  advance  of  the  center  of  the  shell.  One  of  the 
most  strongly  marked  characters  of  the  doi'sal  valve  is  the  median 
ridge;  it  varies  in  strength  and  outline  in  different  shells,  but  is  usually 
a  prominent  feature;  it  extends  to  the  frontal  margin  in  most  shells, 
but  in  some  it  narrows  and  is  less  prominent  anteriorly.  A  few 
specimens  show  a  slight  depression  crossing  it  just  in  front  of  the 
central  scars,  and  one  has  two  minute  anterior  lateral  muscle  scars 
directly  on  the  ridge,  the  parietal  scar  passing  across  just  in  front  of 
them.  The  thickened  shell  beneath  the  visceral  cavity  of  the  ventral 
valve  is  present  in  nearly  all  adult  shells;  it  varies  greatly  in  size, 
form,  and  thickness;  in  some  valves  it  covers  the  entire  area  within 
the  parietal  scar,  and  in  others  only  a  portion.  The  thickening  in  the 
dorsal  valve  is  along  the  posterior  border  of  the  central  cavity;  this  is 
best  shown  in  the  cast;  the  median  ridge  is  also  frequently  more  or 
less  enlarged. 
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Formation  and  localities. — Lower  Cambrian.  Limestone  conglom- 
erates at  Bic  and  St.  Simon,  on  the  St.  Lawrence  River,  Province  of 
Quebec,  Canada.  Also  in  Lower  Cambrian  limestones,  both  bedded 
and  conglomerate,  on  the  ridge  east  of  Troy,  New  York,  and  1  mile 
south  of  Schodack  Landing,  Rensselaer  County,  New  York. 

BICIA  WHITEAVESI,  new  species. 

This  species  is  associated  with  B.  gemma  in  a  bedded  limestone  at 
Troy,  New  York.  It  differs  from  the  latter  in  the  dorsal  valve  by  the 
absence  of  the  median  ridge,  the  presence  of  a  broad  area,  and  the 
presence  in  the  interior  of  both  valves  of  two  large,  circular,  scar- 
like spots,  one  on  each  side  of  the  median  line  and  just  in  front  of  the 
area,  that  recall  in  appearance  and  position  the  posterior  adductor 
scars  of  Crania.  The  ventral  valve  is  so  much  like  that  of  B,  gent  ma 
that  it  is  difficult  to  decide  whether  some  shells  should  not  lie  referred 
to  B.  gemma.  There  is  a  gradual  transition,  in  form  and  character  of 
the  interior  of  the  ventral  valve,  between  the  extremes  represented  in 
B,  gemma  and  the  extreme  form  of  B,  wfhiteavesi.  If  it  had  not  been 
for  the  bosses  of  the  dorsal  valve  associated  with  it  I  should  have  hesi- 
tated to  refer  it  to  a  distinct  species. 

Formation  and  locality, — Lower  Cambrian.  Bedded  limestone  in 
siliceous  shale  on  ridge  in  the  eastern  suburbs  of  Troy,  New  York. 

OBOLUS,  Additional  notes  on. 

Observations, — Dr.  Mickwitz^  has  given,  in  his  exhaustive  memoir  on 
Obolus,  a  very  complete  historical  sketch  and  full  description  of  the 
genus  and  its  subgenera  so  far  as  known  to  him.  The  material  was 
so  well  preserved,  and  the  study  was  conducted  with  such  care  and 
thoroughness,  that  our  present  knowledge  of  the  adult  shell  of  Obolus 
is  as  complete  as  that  of  the  adult  shell  of  the  recent  Lingula.  In  this 
note  I  shall  present  only  such  details  as  are  essential  to  an  under- 
standing of-  the  relations  of  (1)  Obolus  to  Lingula;  (2)  Obolus  to 
Obolella;  (3)  Obolus  to  its  subgenem. 

The  student  is  referred  to  the  memoir  of  Mickwitz  for  the  literature, 
history,  a  geological  sketch  of  the  Cambrian  formations  of  the  eastern 
Baltic  region  of  Russia,  a  minute  description  of  the  external  and  inter- 
nal chai-acters  of  the  shells  of  Obolus,  an  exposition  of  the  relations  of 
Obolus  to  Lingula  and  Obolella,  and  detailed  observations  on  Obolus 
and  its  su])genera  as  known  to  him. 

Oholm  and  Lingula, — After  studying  the  species  from  American 
rocks  and  a  very  good  series  from  the  typical  localities  in  Russia,  I 
am  prepared  to  agree  with  Mickwitz  that  Obolus  should  be  referred 

^t^ber  die  Brachioiwdengattung  01x)lus  Eichwald:  Mem.  Acad.  Imp.  Sci.  St.  Petere- 
bourg,  8th  ser.,  IV,  No.  2. 
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to  the  Lingulidse,  and  that  there  is  no  good  reason  for  establishing  the 
family  Obolidee. 

Their  points  of  similarity  as  described  by  Mickwitz  are: 

1.  The  chemical  constitution  and  microscopic  structure  are  the  same. 

2.  The  position  of  the  umbonal  muscle  is  the  same  in  the  dorsal 
valve. 

3.  The  ariungement  of  the  vessels  of  the  circulatoiy  system  is  the 
same  in  the  two  genera.     Mickwitz  says  of  this:^ 

Issuing  between  the  same  muscle  scars  from  the  splanchnocoele,  two  main  vessels 
extend  in  each  valve  into  the  fore  part  of  the  mantle  lobes  and  branch  inward  and 
outward  into  numerous  secondary  vessels.  The  only  difference  in  the  arrangement 
of  the  vessels  consists  in  this,  that  in  Lingula  the  main  vessels  of  the  two  valves 
empty  into  the  peripheral  canal,  while  in  Obolus  this  takes  place  only  in  the  large 
valve.  In  the  small  valve  the  main  vessels,  shortly  before  reaching  the  peripheral 
canals,  bend  into  the  interior  of  the  valves  and  end  at  the  scars  of  the  anterior  lat- 
eral muscles. 

4.  The  general  arrangement  of  the  muscle  scars  is  essentially  the 
same,  the  points  of  difference  being  of  a  generic  character.^ 

Their  points  of  difference,  according  to  Mickwitz,  are: 

1.  In  the  area  of  the  valves. 

2.  In  Lingula  the  pedicle  muscle  is  attached  back  of  the  scar  of  the 
umbonal  muscle  of  the  ventral  valve,  while  in  Obolus  it  is  situated 
between  the  divided  scar  of  the  umbonal  muscle  of  the  ventral  valve. 

3.  Quoting  from  Mickwitz: 

Besides  the  somewhat  unlike  arrangement  of  some  scars,  to  which  we  shall  pre- 
sently return,  the  bipartition  of  certain  muscles  constitutes  the  most  characteristic 
difference  in  the  internal  organization  of  the  two  genera.  The  umbonal  muscle  of 
Obolus,  which  is  divided  on  the  side  of  the  large  valve,  while  conversely  the  two 
transmedial  muscles  of  Lingula,  one  of  which  is  divided  throughout  its  length,  are 
represented  in  Obolus  by  a  i>air  of  undivided  muscles. 

The  position  of  the  umbonal  muscle  is  the  same  in  the  two  genera;  at  most  it  is 
somewhat  crowded  away  from  the  base  of  the  area  in  Lingula,  because  of  the  pedicle 
muscle.  On  the  contrary,  the  transmedial  muscles,  besides  their  bipartition,  present 
other  differences.  In  Obolus  the  scars  of  that  part  of  muscles  on  the  large  valve  are 
combined  with  those  of  the  anterior  lateral  muscles,  while  in  the  corresixjnding  shell 
of  Lingula,  though  lying  in  a  similar  position,  they  are  separated  from  the  anterior 
lateral  muscles.  With  the  small  valves  the  case  is  reversed.  01k>1us  shows  the  scars 
of  the  pair  of  muscles  in  question  isolated,  while  in  Lingula  they  are  united  with 
those  of  the  middle  and  outside  lateral  muscles. 

The  scars  of  the  two  last-named  muscles  on  the  small  valve  of  Obolus  are  combined 
in  a  manner  analogous  to  those  of  Lingula,  so  that  the  whole  difference  in  the 
arrangement  of  the  scars  in  question  (aside  from  the  bipartition  of  one  transmedial 
muscle  in  Lingula)  consists  in  the  reversal  of  their  combination.  In  Obolus,  on  the 
large  valve,  the  scars  i  and  j  are  united,  in  Lingula  they  are  separated;  in  Lingula,  on 
the  small  valve,  i  and  A*,  /,  are  united,  while  in  Obolus  they  are  separated. 

The  scars  of  the  anterior  lateral  muscles  of  the  small  valve  have  a  closely  similar 
position  in  the  two  genera,  except  that  in  Obolus  they  are  moved  farther  forward, 
and  are  separated  by  the  median  ridge,  while  in  Lingula  they  are  nearer  to  the  center 
of  the  valve  and  are  imited. 


^tJber  die  Brachiopodengattung  Obolus  Eichwald,  p.  121. 
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The  other  scars  of  the  lateral  muscles  on  the  large  valve  of  Obolus  also  are  quite 
analogouiJ  in  their  position  to  the  corresponding  scars  in  Lingula.  True,  in  their  case, 
also  small  displacements  and  changes  of  form  occur,  but  yet  I  am  unable  to  attach  to 
these  any  si)ecial  value.  The  two  genera  show  the  scars  of  the  outside  lateral  mus- 
cles combined  with  those  of  the  central  muscles,  but  we  have  seen  that  in  some  spe- 
cies of  Eichwald's  genus  (0.  triangularis^  0.  panderiy  and  some  species  of  the  gul> 
genus  Schmidtia) ,  the  first-named  scars  separate  from  those  of  the  central  muscles 
and  change  their  subtriangular  form,  drawn  out  backward,  into  a  rounded  form,  more 
like  that  in  Lingula.  The  scars  of  the  middle  lateral  muscles  of  the  large  valve,  on 
the  contrary,  are  only  in  Eichwald's  genas  combined  with  those  of  the  central  mus- 
cles, while  in  Lingula  they  are  separated.  It  is  probable,  however,  that  some  specie* 
of  the  above-named  subgenus  share  this  peculiarity  with  Lingula. 

Finally,  the  scars  of  the  central  muscles  of  the  two  genera  differ  merely  by  their 
somewhat  different  form  in  the  large  valve,  and  by  their  somewhat  different  position 
with  relation  to  the  axis  of  symmetry  on  the  small  valve.  It  was  pointed  out,  how- 
ever, in  sj)eaking  of  the  central  muscles  of  Obolus,  that  the  backwai-d-protracted  ix>ints 
of  the  subtrapezoidal  scars  in  the  large  valve  of  the  typical  s^^ecies  (aa  well  as  thoee 
of  the  outside  lateral  muscles)  are  lacking  in  the  species  of  the  subgenus  Schmidtia, 
so  that  even  in  regard  to  form  there  is  an  agreement  with  Lingula.  In  the  small 
valve  of  Obolus  the  elliptic  scars  of  the  central  muscles  are  parallel  to  the  major  axis 
of  the  valve  or  somewhat  converging  l^hind,  while  in  Lingula  they  are  strongly  con- 
vergent anteriorly. 

To  the  altere<i  position  of  the  muscle  scars  in  Obolus  corresponds  the  modified  form 
of  the  parietal  band.  The  latter  in  both  valves  of  Lingula  is  rhombic,  but  in  the 
smaller  valve  it  is  drawn  farther  forward  than  in  the  lai^r.  In  Obolus  the  parietal 
band  on  the  small  valve  extends  still  farther  toward  the  frontal  edge  than  in  Lingula, 
and  in  its  posterior  part  is  more  markedly  bent  inward  from  both  sides,  producing  a 
characteristic  unequally  three-lobed  figure.  The  parietal  band  of  the  large  valve  of 
Obolus,  on  the  contrary,  is  subelliptic  inform,  and  rather  approaches  that  of  Lingula. 

More  important  than  this  difference  in  form  of  the  splanchnoca^le  is  the  dif- 
ference in  the  form  of  the  mantle  lobes,  which  is  manifest  from  the  position  of  the 
posterior  part  of  the  parietal  band.  In  Lingula  the  parietal  band  is  moved  away 
from  the  base  of  the  area,  and  thus  constitutes  a  narrow  space  between  the  two 
pleurocceles,  which  space  is  occupied  by  the  mantle  lobes  that  extend  around  the 
entire  beak  part  of  the  valves.  These  mantle  lobes  of  the  beak  are  in  the  small 
valve  also  covered  with  mantle  bristles,  while  the  border  of  the  mantle  of  the  Uirge 
valve,  in  the  splanchnoccele  part  of  the  area  (deltidium  King)  is  free  from  bristles. 
In  Obolus,  on  the  contrary,  the  posterior  part  of  the  parietal  band  is  close  to  the  base 
of  the  splanchnoccele  part  of  the  area,  whose  lamellae,  as  we  have  seen,  are  bent  up 
at  right  angles  to  the  plane  of  the  valve,  and  therefore  could  not  have  been  deposited 
by  mantle  lobes  resting  against  the  valves.  Hence  the  mantle  lobes  of  Olx)lus 
extended  only  as  far  as  the  pleurocoeles,  and  were  lacking,  as  'well  as  the  mantle 
bristles,  in  the  splanchnoccele  part  of  the  area  of  both  valves.  At  that  point  there 
was  only  the  muscular  wall  of  the  body  connecting  the  two  valves,  from  which  the 
pedicle  emerged.^ 

Oholm  and  Obolella. — Authors  have  compared  Obolella  with  Obo- 
lus, and  Mickwitz  thought  that  they  might  possibly  be  congeneric* 
The  narrow  pedicle  slit  in  the  area  of  the  ventml  valve  of  Obolella 
opening  into  a  cylindro-conical  chamber  is  so  unlike  the  pedicle  fur- 
row of  Obolus  that  a  distinct  generic  reference  is  necessitated  by  its 

^tJ'ber  die  Brachiopodengattung  Obolus  Eichwald,  pp.  118-121.        'Idem,  p.  129. 
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discoveiy,  despite  the  great  similarity  of  the  two  genera  in  other 
respects.  Except  for  the  pedicle  slit  and  chamber,  the  species  of 
Obolella  could  not  well  be  taken  from  Obolus. 


OBOLUS   AND  ITS   SUBGENERA. 

Lingxdella  Salter.  I  have  been  at  times  almost  doubtful  of  the 
advisability  of  characterizing  Lingulella  even  as  a  subgenus  of  Obolus. 
This  distinction  is  now  based  on  the  more  elongate  fomi  of  most  of  the 
species  of  Lingulella  and  the  greater  thickness  of  the  shell  of  the  typ- 
ical forms  of  Obolus. 

Tyjye, —  Obolus  (Lingulella)  davisil, 

Lingidepi^  Hall  is  an  elongate,  acuminate  form  of  Lingulella,  thus^ 
departing  most  widely  in  foiin  from  Obolus. 

Type, — Obohis  {Lingulepis)  acumlnatic8, 

Lingxiloboliis  Matthew  is  a  Lingulella-like  form,  with  a  very  thick 
shell. 

Type, — Oholus  {Lingulohohts)  (fffinis, 

Schmldtla  Volborth  is  a  Lingulella-like  shell  without  radial  striation* 
All  the  species  are  small,  and  as  the  concentric  stries  are  very  fine  the 
shell  surface  is  nearly  smooth. 

Type, —  Oholus  {Schmidtia)  celatxcs, 

Weston  la  Walcott  is  a  Lingulella-like  form  distinguished  by  peculiar^ 
transverse, semiimbricating,  '"ripple-embossed"  lines  that  cross  both 
the  concentric  and  radiating  stride. 

Type, — Oholus  (  Westoyim)  aurora, 

Thysanotos  Mickwitz.  An  Obolus  with  strong,  uniformly  curved 
concentric  strise,  with  lamellae  of  growth  fringed  along  their  anterior 
(external)  edges. 

Type, —  Oholus  {Thysanotus)  silurlaiis  Eichwald. 

Acritis  Volborth.  Concentric  lines  elevated,  irregular,  undulating. 
Valves  strongly  arched,  massive.  Visceral  area  (splanchnocoele)  small 
and  short;  pedicle  furrow  conical  and  deeply  impressed  in  area. 

Type, — Oholus  (Acritis)  antirjuissiinus  Eichwald. 

Lepternbolon  Mickwitz.  This  subgenus  is  rather  difficult  to  charac- 
terize.    Mickwitz  says  of  it: 

The  subgenus  Lepternbolon  is  based  on  a  species  of  Obolus  which  externally 
resembles  Lingula  very  closely,  and  in  fact  was  by  earlier  authors*  regarded  as  such. 
The  specimens  of  the  internal  surfaces  of  the  valves,  however,  showed,  together  with 
some  suggestions  of  the  last-mentioned  genus  (Lingula),  unmistakable  marks  of  the 
genus  Obolus,  so  that  the  species,  which  could  not  be  assigned  to  any  of  the  other 
groups,  had  to  be  ranked  in  a  special  subgenus  of  Eichwald's  genus." ' 

Type, — Oholus  (Lepteiaholon)  lingxdcvforrnis  Mickwitz. 

*  Schmidt,  Fr.,  Revision  der  silurischen  ostbaltischen  Trilobiten,  Pt.  I,  p.  17. 

*  t)ber  die  Brachiopodengattung  Obolus  Eichwald,  p.  199. 
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OBOLUS  (?)   MENEGHINI,  new  species. 

Lingula  peUdon  Bornemann,  Nova  Acta  der  Kais.  Leop.-Carol.  Beutsch.  Acad. 

Naturf.,  LYI,  p.  438,  pi.  xix,  figs.  12-14.     1891. 
Obolella  (?)  ep.  Bornemaxn,  Nova  Acta  der  Kais.  Leop.-Carol.  Deutech.  Acad. 

Naturf.,  LVI,  p.  440,  pi.  xix,  fig.  18. 

Rounded  triangular  frontal  margin  at  times  almost  straight.  Shells 
rather  flat,  their  arching  being  greatest  in  the  middle.  Concentric 
.  and  rather  coarse  lines  of  growth.     Size,  5-11  mm. 

Occurrence:  In  yellow,  friable  sandstone  of  Punta  Pintau  (Canal- 
grande)  and  of  Gruguetta,  Sardinia. 

The  specimen  referred  to  Obolella  ( 0  ^P-  i8  from  the  slate  of  Porto 
Canalgrande.  It  is  not  an  Obolella,  and  may  be  identical  with  the 
species  from  the  sandstones. 

The  shells  referred  to  Ztngula  j}etal</?i  suggest  Obolus  in  form  and 
surface  ornamentation  and  are  tentatively  referred  to  that  genus. 

OBOLUS  TETONENSIS,  new  species. 

The  general  form,  convexity,  and  appearance  of  this  species  is  so 
much  like  that  of  Obolus  matinali^  that  a  full  description  is  unnec- 
essary. It  varies  from  that  species  in  the  shorter,  more  transverse 
dorsal  valve,  and  the  narrower  outline  of  the  ventral  valve  toward  the 
beak. 

This  species  occurs  in  great  abundance  in  the  thin  bedded  limestone 
in  the  upper  portion  of  the  Cambrian  section  of  the  Teton  Bange, 
Wyoming,  in  association  with  BiUingsella  pcpina  and  Obolus  {Llngii' 
lepis)  acuminatum  var.  meeJci.  What  appears  to  be  the  same  species 
occurs  nearly  700  feet  lower  in  the  section  in  a  thin  bedded  sandstone. 
The  dorsal  valve  is  broader  and  more  transverse  posteriorly  than  the 
dorsal  valve  from  the  upper  horizon. 

Formation  and  locality,- — Middle  Cambrian,  on  the  divide  at  the 
head  of  Sheep  Creek,  near  north  end  of  the  Teton  Range,  Wyoming. 
Thin  bedded  limestones.  Belt  Park,  6  miles  out  from  Neihait,  Montana. 
Three  miles  southeast  of  Malad  City,  Idaho.  A  smaller  form  col- 
lected by  Dr.  A.  C.  Peale  in  Bostwick  Canj^on,  Bridger  Range,  Mon- 
tana, may  belong  to  this  species.  It  occurs  in  a  line-grained  sandstone 
low  down  in  the  Paleozoic  section. 

OBOLUS  (?)  ZOPPI,  new  species. 

OhoUila  crami  Borxemann,  Nova  Acta  der  Kais.  I..eop. -Carol.  Deiits«c*h.  Ac^ad. 
Naturf.,  1891,  LVI,  p.  439,  pi.  xix,  figs.  15-17. 

Broadly  oval  or  circular,  with  somewhat  pointed  vertex.  Shells 
strongly  arched,  one  somewhat  more  than  the  other.  They  are 
marked  with  prominent  concentric  lines;  no  I'adial  striation  is  noticed. 
Found  in  a  red-yellow  sandstone  layer  not  far  from  the  houses  of 
Canalgrande,  Sardinia,  on  the  road  to  Punta  Pintau. 
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In  view  of  the  imperfect  state  of  preservation,  a  determination  can 
be  based  only  on  the  outer  form,  whose  habit  agrees  with  the  American 
species  from  the  Cambrian  limestone  of  Troy. 

Dr.  Bornemann  kindly  sent  me  two  specimens  of  this  form.  They 
suggest  OholeUa  crassa  in  form  and  outline,  but  the  material  is  too 
imperfect  to  enable  me  to  identify  the  species  or  genus.  I  find  in  one 
specimen  indications  of  the  presence  of  a  high  area  that  rises  slightly 
above  the  plane  of  the  ventral  valve.  In  two  there  is  nothing  to  sug- 
gest the  foramen,  which  is  usually  well  preser\^ed  in  the  ventral  valve 
of  species  of  Oholdla  atlantlca.  As  the  material  is  probably  from  the 
Middle  Cambrian,  a  provisional  reference  is  made  to  Obolus. 

SabgenuB  LINOTJLELLA. 
OBOLUS  (LINGULELLA)  BELLUS  Walcott. 

OholuB  {Lingulella)  hellus  Walcott,  Proc.  U.  S.  Xat.  Museum,  1898,  XXI,  p.  397. 
LingulelUi  concinna  Matthe^v,  Bull.  Nat.  Hist.  Soc,  New  Brunswick,  1900,  IV^ 

p.  273,  pi.  V,  figs.  2a-b. 
Linffula  f  lem  Matthew,  Bull.  Nat.  Hist.  Soc,  New  Brunswick,  1900,  p.  274,  pi.  v, 

figs.  3a-b. 

General  form  ovate,  with  ventral  valve  obtusely  acuminate;  dorsal 
valve  broad  ovate ;  valves  moderately  convex,  so  far  as  can  be  determined 
from  the  somewhat  compressed  specimens  as  they  occur  in  the  sandy 
shales. 

Surface  of  shell  bearing  numerous  concentric  lines  of  growth,  with 
exceedingly  fine,  slightly  irregular  striro  on  the  interspaces  between 
the  stronger  concentric  lines  that  form  a  surface  somewhat  like  that  of 
O.  (Z.)  ella.  Owing  to  the  roughened  surface  formed  by  the  fine  strife, 
the  outer  layer  of  the  shell  adheres  to  the  arenaceous  matrix,  leaving 
the  shiny  inner  layer  on  the  shell.  This  is  marked  by  concentric  and 
numerous  fine  radiating  striae. 

The  shell  is  apparently  thin,  and  is  formed  of  a  very  thin  outer  laj-er, 
with  one  or  more  thin  inner  layers  or  lamellae.  The  casts  of  the 
interior  surface  of  the  ventral  valves  show  numerous  papillae  arranged 
in  concentric  lines  on  the  posterior  half  of  the  shell.  These  correspond 
to  the  punctae  of  the  inner  surface. 

A  large  ventral  valve  has  a  length  of  15  mm. ;  width  9  mm. ;  and  a 
dorsal  valve  13  mm.  in  length  has  a  width  of  10  mm.  The  specimens 
in  the  collection  average  from  2  to  3  mm.  smaller  than  those  measured. 

The  cast  of  the  area  of  the  ventral  valve  shows  that  it  was  rather 
long  and  extended  well  out  on  to  the  cardinal  slope;  it  is  divided  mid- 
way by  a  strong  pedicle  furrow,  and  toward  the  lateral  margin  by  a 
narrow  flexure  line.  The  area  is  marked  by  fine  striae  of  growth 
parallel  to  the  margin.  The  area  of  the  dorsal  valve  is  rather  short, 
but  it  extends  laterally  well  out  on  the  cardinal  slopes.     The  shallow 
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curve  corresponding  to  the  pedicle  groove  of  the  larger  valve  i:?  wide 
and  clearly  defined. 

The  casts  of  the  interior  of  the  valves  show  almost  no  traces  of  the 
vascular  markings  or  muscle  scars.  Only  the  anterior  lateral  muscle 
scars  have  been  observed  in  the  venti-al  valve. 

Ohf<ervati(nis, — This  fine  species  occurs  in  great  abundance  in  the 
upper  beds  of  Little  Bell  Island,  associated  with  O,  (Z.)  hellulm^  and 
also  in  the  higher  beds  on  Great  Bell  Island,  a  little  below  the  layers 
carrying  Linguloholus  affinis  and  Z.  sphsifs.  Although  found  at 
some  little  distance  above  the  horizon  in  which  I  collected  a  species  of 
Olenm^  I  refer  the  horizon  to  the  Upper  Cambrian. 

This  species  appears  to  be  clearly  distinct  from  any  yet  described. 
It  may  be  compared  with  0,  (Z.)  davld  in  relation  to  its  size  and  out- 
line, but  not  in  other  respects.  O.  (Z.)  lej}!^  ranges  from  the  Lingula 
flags  into  the  Tremadoc. 

This  is  one  of  the  most  abundant  forms  in  the  shales  and  interbedded 
sandy  layers  of  Cape  Breton  Island.  Mr.  Matthew  described  a  com- 
pressed dorsal  valve  occurring  in  shale  as  LinguleUa  condnna^  and 
some  fragmentary  shells  occurring  in  limestone  as  Llngul<i  ?  hni<. 
With  his  two  types  before  me  in  comparison  with  a  large  series 
collected  by  Mr.  S.  Ward  Loper  at  the  same  or  near-by  localities, 
I  find  that  the  two  species  merge  into  one  and  that  they  are  identical 
with  0,  (Z.)  hellxis  as  it  occurs  in  Newfoundland. 

The  diagrammatic  figures  of  0,  (Z.)  lens  as  given  by  Mr.  Matthew 
are  misleading.  The  material  from  which  his  description  was  written 
and  figures  drawn  is  badly  crushed  and  broken,  the  fragments  of 
shells  being  embedded  together  in  the  limestone.  None  of  the  speci- 
mens show  the  apex  of  the  ventral  valve.  The  one  used  in  illustra- 
tion by  Mr.  ]VIatthew  has  the  apex  broken  away,  and  the  shell  is 
somewhat  compressed  laterally.  The  diagrammatic  drawing  of  the 
dorsal  valve  is  also  inaccurate.  His  illustrations  of  the  outer  surface 
appear  to  be  based  on  specimens  from  which  the  true  outer  surface 
has  been  exfoliated. 

Among  the  collections  made  l)y  Mr.  Loper  there  are  a  large  number 
of  shells  crushed  and  crowded  together,  very  nmch  as  is  the  typical 
material  used  })y  Mr.  Matthew.  There  are,  however,  in  the  accom- 
panying shales  large  numbers  of  individual  specimens  that  are  beau- 
tifully preserved,  which  illustrate  the  outline  and  convexity  of  the 
shell.  The  series  illustrates  the  growth  of  the  shell,  also  the  various 
formji  in  which  it  occurs  owing  to  differences  in  the  sediment  in  which 
it  has  been  embedded.  The  material  collected  by  Mr.  Loper  came 
from  several  horizons  of  the  Upper  Cambrian.  Mr.  Matthew  assigns 
Liiigulella  convinna  to  the  Dictyonema  zone  and  Lmgula  leiw  to  the 
Parabolena  zone  of  the  Cape  Breton  section. 

Formatioa  (uul  locality, — Upper  Cambrian.     Arenaceous  shales  of 
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the  upper  beds  on  Little  Belle  Island  and  Great  Belle  Island,  Con- 
ception Bay,  Newfoundland. 

Several  localities  on  McNeils  Brook,  1  mile  east  of  Marion  Bridge, 
especially  about  the  mill  pond.  Ravine  one-half  mile  north  of  McMul- 
lin's,  on  crossroad  to  Boisdale  railroad  station.  In  mvine  east  of 
railroad,  just  south  of  Barachois  post-office.  Upper  Leitches  Creek, 
Cape  Breton,  Nova  Scotia. 

OBOLUS  (LINQULELLA)  BORNEMANNI,  new  species. 

LinffuJa  attenuata  Bornemanx,  Nova  Acta  der  Kais.  Leop. -Carol.  Deutsch.  Acad. 
Naturf.,  1891,  LVl,  p.  437,  pi.  xix,  figs.  1-10. 

Form  an  oblong  oval,  sharply  pointed  toward  the  beak,  marked  with 
concentric,  fine  stripes,  mostly  regular,  often  also  with  large  irregular 
concentric  folds.  Faint  radial  or  longitudinal  striation  usually  appears 
distinctly  on  the  middle  of  the  surface.  At  the  vertex  there  is  mostly 
a  distinct  straight  longitudinal  impression. 

Shape  greatly  variable,  often  unsymmetric;  short-rounded- triangu- 
lar or  almost  circular,  or  narrower  and  elongated;  more  or  less  arched, 
or  even  flat.  The  long-extended  specimens  resemble  Z.  acuminata 
Conrad.  Others  agree  perfectly  with  Murchison's  original  figures. 
Others,  again,  may  be  compared  with  L,  davisii^  and  were  at  first 
placed  with  that  species.  The  simultaneous  occurrence  in  enormous 
multitudes  and  the  numerous  transition  stages  leave  no  doubt  that  all 
those  forms  belong  to  one  species,  and  the  middle  type  of  them  fits 
best  to  Z.  attenuata  Sowerbv.     Size,  2  to  9  mm. 

Occurrence. — Ver}'  common  in  the  Cambrian  strata  of  Canalgrande, 
in  yellowish-brown  slates  not  far  from  the  buildings  of  Canalgrande, 
in  white-gray  quartz  sandstone  in  the  valley  of  Gutturu  Sailu,  in 
3'ellow  sandstones  with  Arch8eoc\'athus  of  Punta  Pintau  and  elsewhere 
in  Sardinia. 

The  state  of  preservation  is  ))est  in  the  slates,  yet  there  the  specimens 
are  mostly  pressed  flat.  The  specimens,  existing  in  great  numbers  in 
the  sandstones,  often  still  exhibit  their  original  arching,  but  the  deli- 
cate shells  are  ordinarily  distorted  in  an  irregular  manner  and  ill 
preserved. 

The  above  notes  arc  taken  from  a  rather  literal  translation  of  the 
original  description. 

Dr.  Bornemann  identified  this  species  with  Llnqula  attenuata  Sow- 
erby,  on  account  of  the  resemblance  in  outline  of  many  of  the  speci- 
mens. Other  specimens  closely  resemble  O,  (Z.)  acundnatm  Conrad, 
from  the  Middle  and  Upper  Cambrian  of  North  America.  It  is  so 
improbable  that  a  species  of  this  character  should  persist  from  Middle 
Cambrian  time  to  Middle  Ordovician  time  that,  notwithstanding  the 
resemblance,  I  think  it  is  better  to  distinguish  it  from  Z.  attenuata 
Sowerby,  and  give  a  specific  name  that  will  not  lead  to  erroneous 
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stratigi'aphic  correlations.  The  Cambrian  fauna  of  Sardinia  is  so  dis- 
tinct from  that  of  other  localities  and  the  stratigraphic  succession  of 
the  subfauna  is  so  confused  I  think  it  unwise  to  identify  its  species 
with  described  species  unless  the  material  is  so  full  and  well  preserved 
that  there  oan  be  no  doubt  of  their  specific  identity. 

OBOLUS  (LINGULELLA?)   BICENSIS,  new  species. 

Shell  small,  general  form  of  venti-al  valve  broad  ovate,  with  the 
greatest  width  at  the  anterior  third,  from  which  there  is  a  slightly 
curved,  quite  uniform  slope  to  the  beak.  Moderately  convex.  Length 
of  the  one  specimen  known,  3  mm.  Surface  marked  by  fine,  concen- 
tric striae  and  very  slight  undulations  of  growth;  also  fine  radiating 
striie.  The  shell  appears  to  have  been  thin,  and  formed  of  several 
very  thin  lamellse,  and  marked  on  the  interior  by  fine  punctse. 

Ohservations. — This  small  species  is  known  only  by  one  specimen 
and  its  matrix  that  I  found  in  a  limestone  bow^lder  of  the  conglomerate 
at  Bic.  It  is  associated  with  fragments  of  Olenellus  and  Agraulos.  In 
foim  the  ventral  valve  recalls  Dicdlomits  politm.  It  is  probable  that 
if  a  number  of  specimens  were  obtained  it  would  not  be  found  to  differ 
from  typical  forms  of  Obolus  and  its  subgenus  Lingulella. 

Formation  and  locality, — Bowlder  containing  Lower  Cambrian  fos- 
sils, Bic  conglomerate,  eastern  point  of  Bic  Harbor,  Province  of  Quebec, 
Canada. 

OBOLUS  (LINGULELLA)  LINNARSSONI,  new  species. 

Ventral  valve  elongate  oval,  subacuminate.  Surface  marked  by  fine, 
undulating,  depressed,  mdiating,  ridge-like  lines;  closel}'-  undulating, 
concentric  striae;  and  very  fine  papillae  that  appear  to  terminate  in 
fine,  sharp  points;  the  papillae  are  situated  on  the  narrow,  irregular, 
elevated  spaces  between  the  striae.  Shell  relatively  thin  and  formed 
of  several  lamellae  more  or  less  oblique  to  the  outer  surface, 

Ohservathms, — This  species  is  based  on  a  fine  specimen  of  a  ventral 
valve  associated  with  Orthis  llnd'Stroml  in  the  Paradoxides  series  of 
Lovened.  It  is  broader  than  0.  (Z.)  femiginetis^  and  the  surface 
ornamentation  is  quite  different.  The  latter  is  more  like  that  of  the 
associated  Aerothele  coriacea.  In  outline  it  approaches  more  nearly  to 
O.  (Z.)  lepis. 

Formation  and  locality. — Middle  Cambrian.  Lovened,  Westrogo- 
thia,  Sweden. 

OBOLUS  (LINGULELLA)  RANDOM ENSIS,  new  species. 

General  form  elongate  ovate;  ventral  valve  rather  broadly  subacu* 
minate,  and  dorsal  valve  slightly  acuminate.  The  widest  portion  of 
the  valves  is  the  anterior  third,  from  which  they  very  gradually 
narrow  toward  the  cardinal  slopes.  The  convexity  of  the  valves  is 
moderate  and  uniform  and  nearly  the  same  in  each.     Surface  of  the 
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shell  marked  by  fine  concentric  strise  and  rather  strong  lines  of 
growth,  also  fine  radiating  striae.  The  shell  is  formed  of  a  few  thin 
lamellae  or  layers,  as  far  as  can  be  determined  from  the  fragments 
preserved  on  the  casts  in  the  sandstone.  The  longest  ventral  valve  in 
the  collection  has  a  length  of  10  mm. ,  with  a  maximum  width  of  6  mm. 
The  dorsal  valve  is  slightly  shorter. 

As  shown  by  the  interior  cast,  the  area  of  the  ventral  valve  is  rather 
long,  and  extends  well  forward  on  the  cardinal  slopes.  It  is  divided 
at  the  center  by  a  narrow  pedicle  furrow  and  midway  by  a  very  slight 
flexure  line.  The  base  of  the  area  curves  backward  over  the  margin, 
arching  slightly  forward  before  reaching  a  I'o^ther  deep  indentation  at 
the  center.  The  strise  of  growth  cross  the  area  parallel  to  its  base. 
They  are  very  sharp  and  fine  and  quite  uniformly  distributed  over  the 
area.     Area  of  the  dorsal  valve  unknown. 

Ohservatioiiii, — ^This  pretty  species  occurs  in  great  numbers  in  thin 
layers  of  brown  sandstone  embedded  in  a  dark  shale  a  short  distance 
below  the  Olenus  zone.  In  form  it  resembles  Ohohcs  {Lingidellu)  mosia 
var.  osceola.  It  differs  from  it  in  having  a  narrower  pedicle  furrow, 
and,  upon  comparison  of  a  large  number  of  specimens,  in  being  slightly 
more  elongate.     It  is  narrower  propoi'tionately  toward  the  beak. 

Fonnatloii  and  locality. — Upper  Cambrian,  north  side  of  Random 
Island,  between  Birch  and  Sandy  Points,  Smith  Sound,  Trinity  Bay, 
Newfoundland. 

OBOLUS  (LINGULELLA)    SCHUCHBRTI,  new  species. 

General  form  elongate  ovate,  ventral  valve  subacuminate  and  dorsal 
valve  elongate  ovate  in  outline.  Surface  marked  by  fine  concentric 
strife  and  rather  strong  concentric  undulations  or  lines  of  growth; 
also  fine  radiating  striae,  and  on  some  specimens  indistinct,  rather  nar- 
row radiating  depressed  furrows. 

The  outer  surface  of  the  inner  layers  shows  radiating  striae  and  con- 
centric lines  of  growth.  The  radiating  stria?  are  also  present  on  the 
inner  surface  outside  of  the  area  of  the  vascular  cavity. 

The  shell  is  formed  of  a  thin  outer  layer  and  several  thin  inner 
layers  or  lamelhe  arranged  very  much  as  in  other  thin  shells  of  the 
subgenus  Lingulella.  The  largest  ventral  valve  has  a  length  of  about 
11  mm.;  width,  7  nun.  A  dorsal  valve  8  mm.  in  length  has  a  width 
of  5i  mm. 

Casts  of  the  interior  of  the  ventral  valve  show  a  well-niarkod  area, 
with  a  broad,  sti'ong  pedicle  furrow.  The  base  of  the  area  arches 
strongly  forward.  At  the  center  across  the  pedicle  furrow  it  has  a 
slight  backward  arch  just  at  the  center.  None  of  the  specimens  show 
the  flexure  line  or  the  extent  of  the  area  along  the  cardinal  slopes  of 
the  valve.  The  area  of  the  dorsal  valve  is  unknown.  None  of  the 
characters  of  the  viscenil  cavity  or  vascular  markings  are  shown  with 
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sufficient  clearness  to  permit  me  to  describe  them.  A  tubercle  on 
each  side  of  the  median  line,  just  in  advance  of  the  area,  indicates  the 
main  vascular  sinus,  and  a  depression  marks  the  position  of  the  ante- 
rior portion  of  the  visceral  cavity. 

Ohaei'vations. — This  is  probably  the  oldest  species  of  the  subg'enus 
Lingulolla.  It  is  associated  with  AcrotheU  ca'Iata,  OhmMm  asaph/)!des^ 
and  other  characteristic  species  of  the  Lower  Cambrian  fauna.  In  its 
elongate  dorsal  valve  it  recalls  Obolus  rhea  of  the  Middle  Cambrian. 
It  differs  from  that  species  in  the  character  of  the  shell  and  the  outline 
of  the  valve. 

The  specific  name  is  given  in  honor  of  Mr.  Charles  Schuchert,  who 
collected  the  only  specimen  of  the  species  known  to  me. 

Faivnation  and  locality. — Lower  Cambrian  conglomerate  and  l>ed- 
ded  limestone,  Troy,  New  York. 

OBOLUS  (LINQULELLA)   SIEMIRADZKII,  new  species. 

lAngrUa  sp.  cf.  cruuguh  Eichwald,  Siemiradzki,  Jahrb.  K.  K.  Geol.  Reichsanst, 

1886,  XXXVI,  p.  672. 
Lingula  cf.  exvuguis  Eichwald,  Gurioh,  Noiiee  Jahrb.  Min.  Geol.  Pal,  18^*2,  I, 

p.  69;  Verhandl.  (Zapiski)  Ras8.  Kais.  Min.  Gesell.,  St.  Peterebuiig,  2d  ?er. 

1896,  XXXII,  pp.  17,  214. 

Attention  was  called  to  this  species  by  Dr.  Jos.  Siemiradzki  in  1n86 
in  connection  with  his  study  of  the  Paleozoic  rocks  of  the  Middle 
Mountains  of  Poland.  He  speaks  of  it  as  Lingula  sp.  in  the  Black 
conglomerate,  comparing  it  with  Z.  exiinguis  Eichwald.^  In  the  asso- 
ciated gray  sandstone  he  found  an  Obolus  'Mdenticar'  with  O.  silur/rus 
Eich. 

Dr.  G.  Gurich  wrote  on  the  Paleozoic  of  the  Middle  Mountains 
(Mittelgebirge)  in  1896,  and,  in  a  discussion  of  the  Cambrian  of  Ssm- 
domir,  mentions  Siemiradzki's  discovery  of  fossils  in  the  lower  sand- 
stones and  shales.' 

Dr.  Gurich  added  greatly  to  the  fauna  found  by  Dr.  Siemiradzki. 
He  mentions  Paradoxides  resembling  P.  te^^s^ina,  P.  holuntlcm,  Agnoxtm 
falhhf  Linnieus,  A.  g!hhus  Linnaeus,  Llo-itracus  linnarsstmi  and  refers 
the  fauna  to  the  Middle  Cambrian.  The  "'  Lingula ''  he  compared  with 
Lingula  crai<f<a  Eichwald,  calling  attention  to  the  resemblance  in  the 
surface  characters,  also  to  those  of  Llngulella  daiui<ll  Salter. 

This  is  a  small  shell  belonging  to  the  group  of  species  containing 
O.  (L.)  fefTuglnt'us^  0.  (L.)  (Ir.mla^afiaf^  etc.  The  outer  surface  is 
marked  by  concentric,  slightly  undulating  and  imbricating  stria*  of 
growth,  and  the  outer  surface  of  the  inner  layers  by  fine,  radiating 
striic. 

Through  the  kindness  of  Dr.  F.  Schmidt,  I  received  a  fragment  of 


Uahrh.  K.K.lJeol.Reichsaiist,  XXXVI,  1886,  p.  672. 

=XoiiOi*  Jahrb.  Min.  (4eol.  Pal.,  I,  1892,  p.  69;  Verhandl,  (^Zapiski)  Russ.  Kais«.  Min. 
Gesoll.,  St.  IVtersburg,  2tl  nor.,  XXXII,  1896,  p.  17. 
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gray  quartzitic  sandstone  containing  a  large  number  of  specimens  of 
the '^Lingiila'' of  Siemiradzki.  The  shell  proves  to  be  a  true  Lin- 
gulella.  In  the  same  piece  of  rock  an  obscure  form  of  Obolus  occurs 
that  may  be  a  medium-sized  Oholvs  ajyolIinU,  I  take  pleasure  in 
naming  the  Lingulella  after  its  discoverer,  Dr.  Siemiradzki. 

Formation  and  locality. — Middle  Cambrian.  Quartzitic  sandstone. 
Pepper  Mountains,  near  Sandomir  on  the  Vistula,  Russian  Poland. 

OBOLUS  (LINGULELLA)   WINONA  var.  CONVEXUS. 

A  small,  relatively  convex  shell  occurs  abundantly  in  the  brown 
siindstones  at  Osceola  Mills,  Wisconsin,  that  appears  to  be  an  interme- 
diate form  between  O,  (Z.)  v:inona  and  0.  (Z.)  mosia.  It  differs  from 
O,  (Z.)  mo^ia  in  being  a  shorter  shell,  and  from  O.  (Z.)  vnnona  in  the 
more  regularly  ovate  to  semicircular  dorsal  valve  and  more  acuminate 
ventral  valve. 

Ohservatimi^f, — The  group  of  shells  represented  by  O,  (Z.)  unnona, 
mosia^  and  their  varieties  appear  to  i-ange  from  the  Middle  Cambrian 
beds  of  Hudson  up  and  into  the  Upper  Cambrian  beds  of  Osceola 
Mills,  etc.  There  is  so  much  variety  of  form,  owing  to  the  different 
conditions  of  presentation,  that  it  is  ver}'  difficult  to  always  be  sure  of 
the  correctness  of  the  specific  reference.  The  variety  canveicus  may  be 
only  the  uncompressed  form  of  0.  (Z.)  whiona^  which  is  usually  flat- 
tened in  the  shaly  sandstones,  or  it  may  be  a  distinct  species  that  from 
the  material  available  for  comparison  can  not  be  clearly  determined. 

Formation  arid  locality. — Upper  Cambrian.  St.  Croix  sandstone, 
Osceola  Mills,  Menomonee,  Prairie  du  Sac,  Wisconsin.  Middle  Cam- 
brian, Hudson,  and  Trempealeau,  Wisconsin. 

WESTOKIA,  new  sab^enus  of  OBOLUS. 

Ovate,  with  ventral  valve  slightly  acuminate;  area  of  ventral  valve 
strongly  defined  and  divided  by  a  relatively  large  pedicle  groove. 
Surface  marked  by  concentric  and  radiating  stria?  that  are  crossed 
by  transverse,  semiimbricating,  ^'ripple-embossed"  lines.  As  far  as 
known  the  muscle  scars  and  vascular  markings  are  essentially  the  same 
as  in  Obolus. 

Eight  species  are  referred  to  Westonia — Oholus  ( IH)  aurora,  O,  (  TT';) 
stoneanus^  0,  {^V,)  rorerfti,  0,  {W.f)  lamiilhhvo^  Barr,  CK  (  W.)  ejuca^mni 
Matthew,  0.  (W,)  ellf^  0,  {W.)  euglyphiis,  and  0.  (IF.)  cJmarenns. 
They  all  have  transverse,  irregular,  elevated  lines;  that  in  <),  {^V,) 
stoneanus  and  O,  ( Tr.)  rog^rsi  have  two  or  three  sharp  undulations 
near  the  median  line  and  in  0.  ( 11')  aurora  many  short  and  more  or 
less  irregular  undulations  on  the  entire  central  portion  of  the  shell. 
Bej^ond  the  short,  central  undulations,  more  or  loss  wavelike,  long 
undulations  extend  to  the  sid(\s  of  the  valve,  usually  with  a  slight  back- 
ward curvature  toward  the  margin. 
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OBOLUS   (LINGULEPIS)   GREG>VA    Matthew. 

LinguLeUa  gregwa  Matthew,  Bull.  Nat.  Hist.  Soc,,  New  Brunswick,  1899,  IV,  p.  199, 

pi.  I,  figs.  la-f. 
LinguUUn  tnmida  Matthew,  Bull.  Nat.  Hist.  Soc.,  New  Brunswick,  1899,  p.  2(MX  pi. 

I,  figs.  2ar-c. 
Leptobdus  atnnis  ^Iatthew,  Bull.  Nat  Hist.  Soc.,  New  Brunswick,  1899,  p.  200,  pl, 

n,  figs.  la-f. 

General  form  elongate  ovate,  with  the  ventral  valve  acuminate  and 
dorsal  valve  ovate-triangular  in  outline.  The  outlines  of  the  valve:* 
vary,  as  shown  by  a  series  of  specimens.  The  convexity  of  the  valves 
varies  with  the  condition  of  preservation.  Those  from  the  sandstone 
are  rather  strongly  convex,  while  in  the  shale  they  are  verj'  much 
compressed.  On  the  dorsal  valve  of  most  young  shells  there  is  a 
marked  and  rather  broad,  shallow  sinus  extending  from  the  umbo  to 
the  front,  where  it  flattens  out.  One  of  the  largest  ventral  valves  has 
a  length  of  21  mm.,  with  a  width  of  18  mm.  A  dorsal  valve  16  mm.  in 
width  has  the  same  length;  other  examples  are  a  little  wider  than  long. 
Surface  of  the  shell  marked  by  concentric  stride  and  undulations  of 
growth,  over  which  there  is  a  series  of  very  fine,  elevated,  sharply  undu- 
lating and  inosculating  lines  that  form  a  minute,  irregular  network 
over  the  surface,  very  much  like  that  of  0.  (Lin^uleUa)  dla.  ^\Tiere 
the  lines  are  strongly  elevated  the  effect  is  that  of  a  minutely  granu- 
lose  surface.  When  the  thin  outer  layer  of  the  shell  is  exfoliated  the 
surfaces  of  the  various  inner  layers  is  minutely  granulose  in  addition 
to  the  flattened,  radiating  striae  and  concentric  lines  of  growth.  The 
interior  surface  of  both  valves  is  often  marked  by  concentric  rows  of 
strong  pits  or  punctfe,  veiy  much  as  in  0,  {Lingul^lla)  davisL  In 
some  specimens  the  lines  of  punctte  extend  over  the  surface  of  the 
visceral  cavity  so  as  to  obscure  the  vascular  markings  and  muscle  scars. 
In  some  examples  only  a  few  scattered  punctaj  occur,  while  in  others 
they  are  present  over  nearly  the  entire  surface.  The  small  shells  are 
thin,  ])ut  the  larger  ones  are  built  up  of  a  very  thin  outer  layer  and 
several  inner  layers  or  lamellae  that  are  more  or  less  oblique  to  the  outer 
surface,  especial]}'  over  the  anterior  and  lateral  portions  of  the  shell. 

The  phine  of  the  cardinal  area  of  the  ventral  valve  is  nearl}'  coinci- 
dent near  its  edges  with  the  edge  of  the  shell.  The  area  is  long  and 
extends  well  forward  on  the  cardinal  slope.  It  is  divided  midway  by 
a  narrow,  rounded,  deep  pedicle  furrow,  and  about  halfway  between 
the  pedicle  furrow  and  the  lateral  margins  b}'  an  unusually  well-defined 
flexure  line  which  is  in  line  with  the  main  vascular  furrows  of  the  inte- 
rior of  the  valves;  fine  stria}  of  growth  cross  the  area  and  arch  around 
the  pedicle  furrow  parallel  to  the  base  of  the  area.  There  is  practi- 
cally no  undercut  beneath  the  area  except  near  the  flexure  line  at  the 
frontal  margin  of  the  area.  The  area  of  the  dorsal  valve  is  short, 
narrow,  and  crossed  by  fine  lines  of  growth  parallel  to  its  base. 
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The  cast  of  the  visceral  cavity  in  the  ventral  valve  shows  it  to  have 
been  relatively  small  and  usually  confined  to  the  posterior  half  of  the 
shell,  although  when  the  shell  is  laterally  compressed  it  may  be  drawn 
out  to  the  center  of  the  valve,  as  in  the  specimen  illustrated  by  Dr. 
G.  F.  Matthew.  There  are  no  ti'aces  of  a  median  septum  in  the  ventral 
valve;  in  the  dorsal  valve  a  slightlj-  elevated  median  line  occurs  at  the 
bottom  of  the  groove  between  the  central  muscle  scars,  that  extends 
forward  to  the  anterior  margin  of  the  visceral  cavity  beyond  the 
anterior  latei-al  muscle  scars.  The  visceral  cavity  of  the  ventral  valve 
extends  forward  to  about  the  center;  in  some  shells  it  is  back  of  the 
center,  and  in  others  a  little  in  front.  It  varies  in  width  and  outline 
very  much  as  the  shells  vary,  being  wide  in  broad  shells  and  narrow 
in  elongate  forms. 

The  markings  left  on  the  shell  by  the  vascular  system  are  very  strong, 
and  beautifully  preserved  in  some  portions.  In  some  shells  there  is  a 
double  groove  with  a  slight  ridge  between;  in  others  the  ridge  is  large, 
only  a  trace  of  an  outer  groove  remaining;  in  some  young  shells  the 
grove  is  broad  and  shallow;  in  all  shells  the  large  size  of  the  main 
vessels  is  shown  by  the  broad,  strong  grooves  or  ridges  left  on  the 
shell.  It  frequents  happens  that  the  deeply  indented  lines  of  pits  on 
the  lines  of  growth  deeply  indent  the  grooves  and  rounded  ridges  left 
by  the  main  vessels  and  mark  them  off  into  sections.  The  interior 
and  lateral  vessels  left  narrow  but  strong  grooves  or  ridges  on  the  shell, 
which,  however,  are  usually  obscured  by  the  strong  pitting  of  the 
surface.  The  parietal  scar  surrounds  the  visceral  cavity  in  each  valve, 
crosses  the  course  of  the  main  vascular  vessels,  and  comes  back  around 
the  spaces  occupied  by  the  muscle  scars,  terminating  at  the  edge  of 
the  area  at  the  flexure  in  the  ventral  valve;  termination  unknown  on 
the  dorsal  valve. 

Some  of  the  muscle  scars  are  finely  shown  in  the  dorsal  valve  and 
fairh'  well  in  the  ventral.  The  umbonal  scar  of  the  ventral  valve  is 
divided,  the  pedicle  scar  being  situated  between  the  two  parts.  In  the 
dorsal  valve  the  umbonal  scar  is  close  to  the  area  and  extends  nearly 
as  far  each  side  of  the  median  line  as  the  length  of  the  area. 

The  scars  of  the  central  muscles  in  the  ventral  valve  are. crowded  in 
with  the  middle  and  outside  laterals  within  the  trapezoidal  space.  In 
the  dorsal  valve  they  are  located  on  a  low  ridge  each  side  of  a  central, 
•  longitudinal  median  depression;  they  are  elongate  oval  in  outline, 
their  major  axis  being  subparallcl  to  the  median  line  of  the  shell;  fine 
longitudinal  lines  cross  the  scars  in  the  best  preserved  specimens;  the 
ridge  on  which  the  central  scars  occur  varies  in  strength,  but  it 
appears  to  be  present  in  all  adult  shells;  it  narrows  gradually  poste- 
riorly and  rather  rapidly  to  the  inner  side  of  the  anterior  lateral  muscle 
scars.  The  anterior  laterals  of  the  ventral  valve  are  placed  well  back 
on  the  narrow  space  between  the  edge  of  the  area  and  the  main  vascu- 
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lar  siniLs;  the}'  are  elongate  and  rather  large;  in  the  dorsal  valve  they 
are  elongate,  with  the  major  axis  inclining  forward  toward  the  median 
line.  The  middle  and  outside  laterals  are  situated  in  the  trapezoidal 
area  of  the  ventral  valve,  but  neither  is  clearl}-  separable  from  the 
other  or  from  the  centnil  i>cars.  In  the  dorsal  valve  the  position  of 
the  middle  and  outside  laterals  is  shown,  but  not  their  fo nn  or  size. 
The  transmedian  scars  in  the  ventral  valve  are  seen  just  back  of  the 
anterior  laterals,  but  they  have  not  been  obsen^ed  in  the  dorsal  valve, 
owing  to  the  imperfections  of  the  shell. 

Ob><i?*rat!o?i^, — ^This  appeal's  to  be  a  representative  of  O.  (Z.)  (tcnnii- 
natm^  which  is  so  abundant  in  the  Middle  Cambrian  of  the  Upper  Mis- 
sissippi Valley  and  the  passage  beds  between  the  Cambrian  and  Ordo- 
vician  adjoining  the  Adirondack  Mountains  of  New  York.  It  differs 
from  that  species  in  its  greater  average  width  and  in  its  surface  char- 
acters. 

Mr.  Matthew's  illustrations  are  diagrammatic  and  drawn  from  com- 
pressed, im^Dcrfect  material.  With  a  large  series  of  well-presei-\-ed 
specimens  I  find  that  the  species  does  not  depart  materially  from  the 
typical  O,  {Ltugxilejy*^)  acfa/ihiatufi.  Mr.  Matthew  referred  the  sj^ecies 
to  a  pre-Cambrian  fauna,  but  in  collections  made  b}'  Mr.  S.  Ward 
Loper  it  occurs  on  slabs  of  siliceous  shale  and  sandstone  associated 
with  heads  and  fragments  of  Paradoxides. 

L!)ujuhUa  ftniudu  Matthew  is  founded  on  a  longitudinally  com- 
pressed and  distorted  ventral  valve  of  this  species.  A  number  of  such 
in  various  stages  of  tinmsition  between  the  two  forms  occur  in  the 
U.  S.  National  Museum  collections. 

LrptalmliiH  <tiitvHH  Matthew  appears  to  be  founded  on  the  young  of 
O.  (Z.)  (irrijuxu  There  is  a  transition  in  fonn  between  the  types  of 
Lepto7>ohis  atftrna  and  the  undoubted  forms  of  O,  (Z.)  gregira. 

This  is  one  of  the  most  interesting  species  I  have  seen.  By  its 
coarsely  pitted  inner  surface  it  recalls  <K  {LingulelJa)  davtsi  of  Eng- 
land, and  O.  {LuHjuhrlla)  vlIUnl  of  the  southern  Appalachians.  The 
elongate  ventral  valve  is  like  that  of  O.  {LlngHlejyU)  acuniinatm.  while 
the  interior  scars  and  markings  are  those  of  Obolus. 

Format  ion  and  loadlty, —  Middle  Cambrian.  Pai'adoxides  beds. 
Siliceous  shale  and  thin-l)edded  sandstones  west  side  of  McLean  Brook, 
above  Marion  bridge  road,  Salmon  River,  Gillis  Hill,  13  miles  south 
of  Marion  l^ridge,  Cape  Breton  Island,  Nova  Scotia. 

Subgenus  ACSITIB. 
OBOLUS   (ACRITIS  ?)  RUGATUS,  new  species. 

The  concentric  surface  lines  which  are  the  characteristic  feature  of 
this  shell  are  of  the  same  type  as  those  of  0.  (Acrifis)  aniiqxiisshnus^ 
although  much  coarser,  andare  prominenton  the  postero-lateral  margins 
in  much  the  same  manner.     It  is  a  very  rare  fonn,  only  one  specimen 
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having  been  collected,  although  the  beds  in  which  it  occurs  were  very 
thoroughly  searched  during  the  survey  of  the  Eureka  mine  district. 

Formation  and  locality. — Upper  portion  of  the  Middle  Cambrian 
shaly  limestone  in  Secret  Canyon  shale,  Secret  Canyon,  Eurelta  Dis- 
trict, Nevada. 

CAMBRIAN  BRACHIOPODS  OF    SARDINIA. 

Dr.  J.  G.  Boruemann  has  illustrated  several  species  of  bmchiopods 
that  occur  in  association  with  Cambrian  types  of  trilobites.  He  iden- 
tities most  of  them  with  well-known  Ordovician  species  of  Europe. 
The  most  abundant  is  a  species  that  is  identified  as  Llugula  atten  uata  of 
Sowerby,  which  occurs  in  the  middle  and  upper  portions  of  the  Ordo- 
vician fauna.  It  recalls  by  its  form  such  American  Cambrian  species 
as  Ohflus  {L!n(/ulejfii<)  acuDihuttus  and  Ohilus  {Lhujnhlla)  acutan(julus. 
It  resembles  Limjula  atteiuiata  in  outline,  but  it  is  highly  improl)able 
that  a  species  of  this  character  should  exist  from  Middle  Cambrian 
time  to  Middle  Ordovician  time.  The  same  is  true  of  two  other  spe- 
cies— one  doubtfully  identified  as  Lhujula  rouaulti  Salter;  another  as 
Llngula  pdaloii  Hicks. 

The  shell  named  Lingnla  hawkel  Roualt  i  is  too  imperfect  for  either 
generic  or  specific  identification.  In  size  and  form  it  suggests  Mick- 
witzia.  Another  form,  (Jholella  /  sp.,  is  probably  the  same  as  the 
shells  referred  to  Llngula.pttalon.  The  study  of  i^pecimens  received 
from  Dr.  Bornemann,  and  the  figures  given  by  him  as  Oholella  c/uf^sa 
Hall,  lead  to  the  conclusion  that  the  reference  to  the  genus  and  spe- 
cies is  incorrect.  The  identification  of  Kutorghut  cingulata  Billings 
appears  to  be  correct  as  to  genus,  but  probably  not  so  as  to  species. 

The  brachiopod  fauna  of  the  Cambrian  of  Sardinia,  as  described  in 
this  memoir,  is  as  follows: 

Obolns  {Lingulella)  hornemauni  Walcott. 
Obolus  {/)  meneghini  Walcott. 
OMus  (/)  zojrpi  f  Wak-ott. 
KiiioTijlna  sanUnlemis  VS'alcott. 
Mickwltzia  f  sp.  ? 
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REVISION  OF  CERTAIN  SPECIES  OF  PLANTS  OF  THE 
GENUS  ANTENNARIA. 


By  Elias  Nelson, 

Scientific  Aid^  U.  S.  Department  of  Agriculture, 


Recent  study  of  the  genus  Antennaria  in  North  America  has  been 
confined  almost  entirely  to  the  group  represented  by  A,  alpina^  A. 
dioica^  and  A.  plantagmifolia  of  Gray's  Synoptical  Flora.  These,  as 
treated  by  Dr.  Gray,  have  proved  to  be  aggregates.  The  names  A, 
alpina  and  A.  dioica  were  originally  applied  to  Old  World  plants,  and 
it  appears  that  no  American  specimens  are  referable  to  those  species. 
Prior  to  1897  only  five  species  of  the  North  American  continent  had 
been  described  in  this  group,  viz,  A,  plantaginifoUa  (Linnaeus)  Rich- 
ardson, A,  monocephal'a  De  Candolle,  A.  solitaria  Rydberg  {A,  phnta- 
gini folia  Diojiocephaln  Torrey  and  Gray),  A,  jyarvifolia  Nuttall,  and 
A.  loibradoTica  Nuttall.  During  the  last  four  years,  however,  about 
50  additional  species  have  been  published.  The  Antennarias  of  many 
paits  of  North  America  are  as  yet  little  known,  and  much  research 
in  connection  with  the  genus  is  still  necessary.  Mr.  Fernald  has 
succeeded  in  arriving  at  a  very  satisfactory  arrangement  of  the  New 
England  Antennarias.  Those  of  other  regions  are  in  need  of  similar 
study. 

In  this  paper  an  attempt  is  made  at  a  natuml  arrangement  of  the 
western  and  northern  species  of  this  group.  A  tolerably  satisfactory 
synopsis  can  hardly  be  expected  until  more  material  from  this  vast 
region  is  at  hand.  Many  of  the  species  are  very  imperfectly  known; 
a  considerable  number  from  their  type  localities  only.  Especially  is 
this  true  of  the  far  northern  species.  Beca-use  of  the  great  variability 
of  the  species  and  their  very  frequent  and  perplexing  intennediate 
forms,  a  reasonably  complete  series  of  specimens  representing  each 
must  be  obtained  before  its  claim  to  specific  rank  can  be  considered 
fully  established.  When  more  material  is  secured,  it  may  be  found 
that  too  many  species  have  been  recognized  in  this  paper. 

In  the  study  of  this  genus  it  is  of  the  greatest  importance  that  the 
identity  of  each  published  species  be  definitely  determined.  I  have 
been  very  fortunate  in  having  had  the  opportunity  of  examining  types 
or  typical  material  of  all  the  species  included  in  this  paper  except 
A,  pai^yifolia^  A,  numocephala^  and  A.  ahoide^.  The  last  named  is 
the  only  species  of  which  I  have  seen  no  specimens.     Although  I  have 
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not  seen  the  t\'pes  of  any  of  Dr.  Rydberg's  species,  I  have  examined 
duplicates  of  all  of  them.  This  preliminary  revision  is  based  princi- 
pally on  the  material  in  the  United  States  National  Herbarium  and  in 
my  private  collection  of  Antennarias.  I  am  under  great  obligation  to 
Dr.  E.  L.  Greene  for  the  privilege  of  examining  types  and  typical 
specimens  of  the  species  which  he  has  described;  and  through  the 
kindness  of  Mr.  J.  M.  Macoun  it  has  been  possible  for  me  to  stud^' 
the  types  and  other  material  preserved  in  the  herbarium  of  the  Geo- 
logical Survey  of  Canada.  1  owe  much  to  Mr.  Frederick  V.  Coville 
and  Dr.  J.  N.  Rose,  who  have  in  many  ways  greatly  aided  me  in  the 
study  of  this  genus  and  in  the  preparation  of  this  paper. 

The  results  of  my  investigation  are  incoi'porated  in  the  following 
presentation  of  the  species: 

SYNOPSIS  OF  THE  SPECIES  OF  ANTEXNARIA,  ALLIED  TO  A.  ALPINA 
AXD  A.  DIOICA,  OCCURRING  IN  NORTHERN  AND  WESTERN  NORTH 
AMERICA. 

a.   Inures  compa rat ivf Iff  i<malL     (fta  on  page  713.) 

b.   Tipa  of  invoiucral  bracts  green  to  pale  bronm.     Segregates  of  A.  alpina  of  the  Syx- 
OPTICAL  Flora.     (A.  arida  may  be  looked  for  here.)     (66  on  page  704.) 
c.  Heaih  solitary  or  1 — S.     [cc  on  page  699.) 

1.  Antennaria  monocephala  DC.  Prodr.  6: 269.  i^rl:3. 

Slender,  9-11  cm.  high,  the  stolons  about  1  cm.  long;  leaves  nar- 
rowly oblancoolate,  acute,  and  cuspidate-mucronate,  10-15  mm.  long, 
green  and  glabrate  above:  stem  floccose-woolly,  with  leaves  less  than 
1  cm.  long;  involucres  5.5  mm.  high,  the  bracts  (of  pistillate  heads) 
comparatively  broad  (1  mm.  or  less),  obtuse,  brown  but  lighter  in  color 
toward  the  very  tips. 

Tyj}*'  hH^alify. — "'In  insula  Unalaschka'\  Type  either  in  the  De 
Candollean  or  the  Berlin  Herbarmm. 

Known  tome  only  from  the  island  of  Unalaskaand  from  near  Nome 
City,  Alaska  (Flett,^  no.  1055,  Anvil  Mountain,  1JX)0). 

The  above  description  is  drawn  from  the  sijecimen  in  the  herbarium 
of  the  Geological  Survey  of  Canada,  collected  by  J.  M.  Macoun  on 
''mountain  summits/'  Unalaska,  Bering  Sea,  August  22,  1891.  The 
Alaskan  specimens  collected  bv  J.  B.  Flett,  examined  by  me,  are 
all  male  plants.  The  tips  of  tlie  bracts  are  oblong  and  obtuse  and 
greenish  brown,  while  the  pappus  bristles  are  like  those  of  A.  ejrili^, 

2.  Antennaria  exilis  Greene,  Pittonia  3 :  288. 1898. 

Low,  slender,  2-8  cm.  high,  the  stolons  short;  leiives  spatulate, 
acute,  7-12  mm.  long,  lightl}"  woolly  on  both  surfaces,  heads  solitary; 
involucres  about  4.5  mm.  high,  the  pistillate  bracts  acute  or  acuminate, 
the  staminate  obtuse  or  acutish. 

Ti/pe  locality, — '*St.  Paul  Island,  Bering  Sea."  Collected  by  J.  M. 
Macoun  and  by  Kincaid;  type  in  the  herbarium  of  E.  L.  Greene. 
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Known  also  from  Kyska  Island  (Baker),  one  of  the  western  Aleu- 
tian Islands,  and  from  Unalaska  (Flett,  no.  1789,  1900). 

Closely  related  to  ^1.  rnfmoecpJudu^  but  a  smaller  plant  with  nar- 
rower pistillate  bracts. 

3.  Antennaria  angustata  Greene,  Pittonia  3: 284. 1898. 

Tufted,  4-7  cm.  high,  with  short  subereot  offsets;  stems  leafy; 
leaves  linear  or  very  narrowly  spatulate,  12-20  mm.  long,  becoming 
glabmte  al)ove;  cauline  leaves  linear,  spreading,  the  tips  of  at  least 
the  upper  ones  scarious  and  greenish  brown  or  white;  heads  large, 
1-3,  usually  solitary:  involucres  (pistillate)  6-7  mm.  high,  the  bmcts 
gi-een  or  brown,  nearly  all  acuminate.     Male  plant  unknown. 

Type  locality. — '* Coasts  of  Hudsons  Strait.''  Collected  by  Bell;  tvpe 
in  the  herbarium  of  the  Geological  Survey-  of  Canada  (sheet  no.  11248). 

The  type  sheet  contains  4  plants,  representing  two  collections;  one 
from  Cape  Prince  of  Wales,  in  which  the  plants  (2)  are  about  7  cm. 
high  and  with  verj'  narrow  leaves;  the  other  from  Cape  Chudleigh, 
the  plants  being  4  cm.  high  and  with  leaves  shorter  and  broader  in 
proportion. 

4.  Antennaria  aizoides  Greene,  Pittonia  3  :  233. 1898. 

'"Very  loosely  ct«spitose,  the  branches  rigid,  stout,  ascending, 
scarcely  stolon-like,  the  leaves  forming  a  rosette  at  summit,  these 
thick  and  firm  in  texture,  spatulate  from  a  broad,  rounded,  and  obtuse 
terminal  portion,  permanently  silver^'-white  on  both  sides  with  a  dense 
tomentum,  not  in  the  least  viscid;  peduncles  an  inch  high,  linear- 
bracted,  bearing  at  summit  about  three  small  sessile  heads;  scarious 
tips  of  the  involucral  bracts  dull  brownish,  those  of  the  outer  ovate, 
of  the  inner  obovate:  pappus  })ristles  (only  the  male  known)  apparently 
oblanceolatc  from  toward  the  biuse,  serrulate." 

Type  locality, — *'Dry,  barren  ground  among  the  Cypress  Hills, 
Northwest  Ten*itory.''  Collected  by  John  Macoun;  type  in  the  herba- 
rium of  the  Geological  Survey  of  Canada  (sheet  no.  11245). 

Since  I  have  seen  no  specimens  of  this  species,  I  quote  Dr.  Greene's 
description. 

cv.  Heads  few  to  mani/^ 
d.  Far-northern  species. 


^  The  following  species,  known  to  o<*ciir  in  (ireenland,  have  api)arently  not  been 
found  on  the  American  continent: 

1.  Antennaria  alpina  (L.)  Gaertn.  Fruct.  2:410.  1791.  Gnaphaliuvi  alpinum  L. 
Sp.  PI.  856.1753.  Leaves  oblanceolate,  2-3.5  mm.  broad,  green  and  glabrate  above; 
heads  8t»veral,  small  and  narrow,  the  mvolucral  bracts  (pistillate)  acuminate;  pappus 
of  the  staminate  heads  not  at  all  dilated  at  apex. 

Ti/pe  locality, — *'In  Alpibus  Lapponla?." 

2.  Antennaria  glabrata  (Vahl)  Greene,  Pittonia  3:285.  1898.  A.  alp'ma  glahrata 
Vahl,  in  Fl.  Danica  47  \pl.  2786.  fig.  g.  1868.  Entirt^ly  glabrous;  closely  related  to  the 
preceding.  For  full  description,  see  Greene,  Pittonia  3 :  285.  1898.  Type  in  the 
Botanical  Museum  at  Copenhagen,  collected  by  Vahl  on  the  island  of  Disco  ("paa 
Oen  Disco**),  off  the  west  coast  of  Greenland. 
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5.  Antennaria  pallida  nom.  nov. 

A.  boreaJis  Greene,  Pittonia  4:  85. 1899,  not  Gandoger,  1887. 

From  6  to  15  cm.  high;  stolons  short;  leaves  spatulate-oblanceolate* 
acute,  10-15  mm.  long,  lightly  and  permanently  soft-woolly  on  both 
surfaces;  heads  comparative!}'  large,  2-7;  involucres  6  mm.  high;  tips 
of  the  bmcts  (pistillate)  broad  and  obtuse,  dirty  white  or  brownish  in 
color.     Male  plant  unknown. 

T]/pe  l^ocality. — ''Disenchantment  Bay,  Alaska."  Collected  by  Fun- 
ston,  no.  101;  type  in  the  herbarium  of  E.  L.  Greene. 

Alaska  (Funston,  no.  101;  Flett,  no.  1652,  near  Nome  City,  1900.) 

This  resembles  A.  monocephcda  in  the  general  outline  of  its  leaves 
and  in  its  broad-bracted  involucres.  Its  heads  are  considerably  larger 
than  those  of  A.  media. 

dd.  Spedee  of  the  tvestern  United  States  and  of  the  Rocky  Mountains  of  »>uiheni 
British  America. 

6.  Antennaria  media  Greene,  Pittonia  3:  286.  1898. 

Rarely  more  than  6  cm.  high;  stolons  1-3  cm.  long;  leaves  spatulate- 
oblanceolate,  often  narrowly  so,  abruptly'  acute  or  acute,  15  mm.  or 
less  long,  white  or  grayish-tomentose  on  both  surfaces;  involucres 
(pistillate)  about  4  mm.  high;  tips  of  the  pistillate  bracts  oblong  to 
oblong-linear,  obtuse,  rarely  acutish,  green,  greenish  brown,  rarely 
light  brown  and  whitish  at  the  very  tips;  tips  of  the  staminate  bmcts 
oval,  obtuse,  of  same  color  as  the  pistillate  ones. 

Type  locality. — ''  Mountains  above  Coldstream,  Placer  County,  Cali- 
fornia."   Collected  by  Sonne;  type  in  the  herbarium  of  E.  L.  Greene. 

From  the  mountains  of  California  to  British  Columbia  and  in  the 
Rocky  Mountains  from  Colorado  to  Alberta. 

While  typical  A.  media  is  found  in  the  mountains  of  the  Pacific 
coast  States,  there  occur  in  the  Rockv  Mountains  plants  which  agree  80 
closely  with  the  far-western  ones  that  they  must  be  referred  to  the 
same  species.  As  in  A.  vinhriiiella,  the  leaves  of  the  last  season  are 
often  green  and  glabrous.  The  male  plants,  though  much  less  common 
than  the  female,  are  not  rare,  and,  as  noted  by  Dr.  Greene,  their 

Sappus  bristles  are  very  distinctly  dilated  at  apex,  in  this  respect  very 
itferent  from  those  oi  A.  aljrlna. 

Antennaria  media  ciliata  subsp.  nov. 

Depauperate,  less  than  3  cm.  high,  beset  with  minute,  short,  glan- 
dular-tii)ped  hairs  about  the  glomerule,  on  the  foliar  bracts  and  lower 
half  of  the  leaves. 

TyjH  locality. — White  Mountains,  Mono  County,  California.  Col- 
lected by  Shockley,  no.  444;  type  in  the  United  States  National 
Herbarium. 

In  the  White  Mountains  (Shocklev,  1886)  and  Sierra  Nev^ada  (Coviile 
and  Funston,  no.  2160,  1891,  near  Harwell  Gap)  of  California. 

7.  Antennaria  macounii  Greene,  Pittonia  3:  276. 1898. 

Stems  4-7  cm.  high;  stolons  slender,  leafy  terminally,  2-4  cm.  long; 
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leaves  spatulate,  the  terminal  portion  broad  and  only  abruptly  acute, 
11-14  mm.  long,  4  ram.  or  less  broad,  striately  hoarj^-tomentose; 
involucres  about  5.5  mm.  high,  the  tips  of  the  bracts  (pistillate)  narrow, 
obtuse  or  acute,  greenish  brown,  rarely  whitish.  Male  plant  unknown. 
Ty^e  locality. — "Revelstoke,  B.  C."  Collected  by  John  Macoun; 
type  in  the  herbarium  of  the  Geological  Survey  of  Canada  (sheet 
no.  11241). 

Only  the  type  specimen  seen.  » 

This  is  very  closely  related  to  A,  uinhn^iella^  having  the  same  indu- 
ment  and  somewhat  similar  heads  but  more  spatulate  leaves.  It  is  also 
closely  related  to  A.  media,,  the  only  very  striking  difference  being 
that  its  leaves  are  more  dilated  terminally. 

8.  Antennaria  tomentella  sp.  nov. 

Cespitose,  about  1  dm.  high,  with  slender  stems  and  procumbent, 
somewhat  flexible  stolons;  leaves  oblanceolate,  acute,  prominently 
mucronate,  16-20  nun.  long,  tomentose  or  canescent  beneath,  sparsely 
so  above,  the  indument  more  or  less  persistent;  cauline  leaves  linear, 
acute  to  acuminate;  heads  4-6,  glomerate;  involucres  5-6  mm.  high; 
bracts  (pistillate)  in  2-3  series,  nearly  all  obtuse,  the  tips  greenish 
brown,  oval  in  the  outer  to  oblong  or  linear-oblong  in  the  inner.  Male 
plant  unknown. 

Type  locality. — Near  Stevens  Pass,  Cascade  Mountains,  Washington. 
Collected  by  Sandberg  and  Leiberg,  no.  751;  type  in  the  United  States 
National  Herbarium. 

The  leaves  of  this  plant  are  noticeably  larger  than  in  related  species, 
and  the  very  light  indument  of  the  upper  surface  is  quite  characteristic. 

9.  Antennaria  nmbrinella  Rydb.  Bull.  Torr.  Club  24:302. 1897. 

A.  mucronata  E.  Nelson,  Bot.  Gaz.  27:209. 1899.* 

Ten  to  15  cm.  high;  stolons  4  cm.  long  or  less;  leaves  narrowly 
spatulate-oblanceolate,  acute  or  abruptly  acute  and  mucronate,  15-25 
nun.  long,  canescent  on  both  surfaces,  rarely  tomentose;  involucres 
5-6 mm.  high;  tips  of  the  bracts  (pistillate)  oblong  or  oblong-lanceolate, 
obtuse,  rarely  acutish,  greenish  brown,  the  very  tips  often  whitish. 
Tj'pical  male  plants  unknown. 

Type  locality. — "Long  Baldy,  in  the  Little  Belt  Mountains,"  Mon- 
tana. Collected  by  Flodman,  no.  859  (in  part);  type  in  the  herbarium 
of  the  New  York  Botanical  Garden. 

Wyoming  and  Montana  to  Oregon  (Coville  and  Leiberg,  no.  431.) 
This  species  is  nearer  to  the  European  A.  alpinn  than  any  other 
West  American  Antennaria.  It  is  very  dilEcult  to  separate  from  .1. 
media.  It  is,  however,  a  much  larger  plant,  with  larger  hetuls  and 
leaves  which  are  canescent  rather  than  tomentose.  The  two  si)ecies 
apparently  intergrade,  and  it  is  probable  that  ^1.  rimli<i  can  not  be 

^  Type  locality. — **  La  Plata  minei^,  in  the  Meciiciue  Bow  mountains,"  Wyoming. 
Collected  by  Eliaj«  Nelsion,  no.  5211;  type  iu  the  Rocky  Moiintiiin  Ilerharinm,  I'ni- 
versity  of  Wyoming,  Laramie. 

Digitized  by  VjOOQ IC 
i 


702  PROCEEDINGS  OF  THE  NATIONAL  ^fUSEirM.  voL.xiin. 

maintained  except  as  a  A^ariety.     A.  uinij^inelki  is  found  only  at  high 
elevations  in  the  mountains. 

In  dcvscribing  ^1.  iDnhrineUa  Dr.  Rydberg  confused  two  species.  I 
would  hesitate  to  make  this  assertion  had  I  not  examined  two  cotypes, 
and  Dr.  Rydberg  has  sent  me  a  male  and  a  female  head  taken  from  the 
type  sheet.  The  male  and  female  plants  of  his  type  are  of  diffei-ent 
specic^s.  One  of  these  he  later  named  A.  flavescens^  and  the  staminate 
plants  of  this  and  his  A,  iimhrliiella  are  identical.  The  name  A, 
vf/(hn?H'ff(f  must  be  applied  to  the  species  represented  by  the  female 

Slants  of  his  type,  since  the  species  represented  by  the  male  plants  was 
escribed  by  ine  as  ^1.  txlfcxa  and  bj^  Dr.  Rydberg,  as  already  noted,  as 
A.jfdfrscr/in.  In  this  connection  it  may  be  well  to  call  attention  to 
the  more  salient  chaiticters  of  the  male  and  female  plants  of  the  type 
of  the  original  ^1.  uhihrinella.  The  leaves  of  the  staminate  (^1.  rejffsj^a) 
are  spatulate,  obtuse  or  abruptly  acute,  and  with  an  appressed  tomen- 
tum.  The  leaves  of  the  pistillate  are  narrower  and  mucronate;  the 
indument  lighter  and  looser,  canescent  rather  than  tomentose.  A. 
umhruuUa  is  quite  different  in  general  appearance  from  A,  rvjlejra 
and  is  much  more  readily  separated  from  it  than  from  A,  medln,^ 

The  bracts  of  the  type  are  much  broader  than  in  some  other  speci- 
mens, such  as  Flodman  s  no.  862,  which  duplicates  the  type  verj-  nicely 
as  to  leaves  and  habit. 

10.  Antennaria  pulvinata  Greene,  Pittonia  3: 287. 1898. 

Pulvinately  cespitose,  with  very  short,  rosulate-leafy  closely  com- 
pacted offsets;  stems  4r-10cm.  high;  leaves spatulate-obovate  to  spatu- 
late, obtuse  or  only  abruptly  acute,  about  1  cm.  long,  white-tomentose 
on  both  surfaces;  involucres  6-T  mm.  high,  the  bracts  (pistillate)  either 
broad  and  imbriaited  or  narrow  and  fewer  and  nearl}'  equal,  their  tips 
obtuse  or  acute,  black-green  to  brown  in  color.     Male  plant  unknown. 

Type  locality, — ''Alberta."'  Collected  by  John  Macoun,  nos.  18491, 
18498,  18495,  18498;  tvpe  sheets  in  the  herbarium  of  E.  L.  Greene. 

Alberta,  British  Columbia,  and  Montana  (R.  S.  Williams,  no.  729). 

In  habit  and  leaves  this  is  verv  different  from  the  related  A.  innhri- 
mJIa,  A,  inacounii^  and  ^4.  media.  In  its  involucres  this  species  pre- 
sents a  variation  which  is  almost  dimorphic.  In  several  other  species 
a  variation  as  to  the  breadth  and  length  of  the  involucral  bracts  mav 
be  noticed,  but  in  none  is  it  as  prominent  as  in  this.  The  form  with 
the  broad-bracted  and  imbricated  involucres  was  mistaken  by  Dr. 
Greene  for  the  male  plant,  while  the  one  with  narrow  bracts  is  the 
**  female  plant''  of  his  description. 

Antennaria  pulvinata  albescens  su])sp.  nov. 

About  4  cm.  high;  leaves  5-8  mm.  long;  involucres  about  5  mm. 
high;  bracts  (pistillate)  imbricated  and  in  about  8  series,  rarely  nearly 
equal,  their  tips  oval  to  oblong,  obtuse,  sordid  white,  pinkish  white,  or 
pale  brown. 

Tyjh  lociillty, — Mount  Fops,  Sahiion  River  Mountains.  Texas  dis- 
trict, Idaho.  Collected  by  Henderson,  no.  3870:  type  in  the  United 
States  National  Herbarium. 

Idaho  (Henderson,  1895^  and  Montana  (Rvdberg  and  Bessev,  no. 

616:^). 
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This  has  thepulvinate  habit  and  imbricated  involucres  of  the  species, 
but  is  smaller  in  every  way,  and  the  tips  of  the  bracts  are  much  lighter 
in  color.     It  may  prove  to  be  a  distinct  species. 

11.  Antennaria  anstromontana  sp.  no  v. 

Cespitose,  the  stems  stout,  leafy,  about  5  cm.  high;  leaves  spatulate, 
obtuse,  or  abruptly  acute.  8-15  mm.  long,  ^5  mm.  broad,  loosely 
woolly  on  both  surfaces;  lower  cauline  leaves  oblong-linear,  nearly  as 
broad  as  and  longer  than  those  of  the  short  stolons:  heads  rather  large, 
3-5,  the  lower  one  or  two  often  on  pedicels  5-10  mm.  long;  involucres 
about  6  mm.  high;  bracts  (pistillate)  more  or  less  unequal,  in  about  3 
series,  their  tips  rather  broad,  ovate  in  the  outer  to  oblong  or  lanceo- 
late in  the  inner,  obtuse,  blackish  green  or  brown,  the  very  tips  often 
pale  brown.     Male  plant  unknown. 

Ti/j)f'  locality. — Marysvale,  Utah.  Collected  by  Jones,  no.  5522; 
type  in  the  United  States  National  Herbarium. 

Utah  (Jones,  nos.  5522,  5770i)  and  Colorado  (Baker,  Earle  and 
Tracy,  no.  Q^2&). 

A  low,  mther  stout  species,  with  ample  cauline  leaves,  much  less 
matted  than  .1.  jndvinata,  but  resembling  it  in  its  heads  and  in  the 
general  outline  of  its  leaves.     The  indument  is  loose  and  dull  white  or 

frayish  in  color,  not  appressed  and  shining,  as  in  that  species.  It  is 
istinguished  from  A,  media  bv  its  larger  heads  and  obtuse  leaves, 
while  as  compared  with  A,  vmtrindla  it  has  broader  leaves  and  is  a 
lower  and  much  stouter  plant. 

12.  Antennaria  fusca  E.  Nelson,  Bot.  Gaz.  30 :  120. 1900. 

About  1  dm.  high;  leaves  spatulate,  obtuse  and  more  or  less  trun- 
cate at  apex,  indistinctly  mucronate,  about  2  cm.  long,  5-7  mm.  broad, 
canescently  tomentulose  or  striate  woolly  on  both  surfaces:  involucres 
6-7  mm.  high,  the  tips  of  the  bracts  (pistillate)  oblong  or  oblong- 
linear,  obtuse,  greenish  brown  to  buff  color.     Male  plant  unknown. 

Type  locality. — ''On  dry  bottoms  and  in  open  woods  on  Lewis  river, 
Yellowstone  park,''  Wyoming.  Collected  by  Aven  and  Elias  Nelson, 
no.  6356:  type  in  the  Rock\'  Mountain  Herbarium,  Univei-sity  of 
W3'oming,  Laramie. 

Known  to  me  only  from  type  locality  and  from  the  Medicine  Bow 
Mountains  of  southern  Wyoming  (Aven  Nelsoi],  no.  7901,  1900). 

This  is  nearest  to  A.  nmbrintlla^  but  has  larger  heads,  and  leaves 
more  like  those  of  A.  apri^^a.  The  heads  are  on  longer  pedicels  than 
is  usually  the  case  in  the  species  of  this  group. 

13.  Antennaria  reflexa  E.  Nelson,  Bot.  Gaz.  27 :  2(»8. 1899. 
A,  flavescms  "RyAh.  Mem.  N.  Y.  Bot.  Garden,  1:411.1900.^ 

Slightly  suifrutescent,  5-15  cm.  high:  leaves  spatulate  or  spatulate- 
obovate,  obtuse,  6-15  mm.  long,  usually  1  cm.,  dull,  grayish-white 
tonientose  on  both  surfaces:  involucres  -1-5  mm.  high,  the  bi-acts  few, 

*  Type  locality,  *  *  Bridger  Mountains, ' '  Montana.  Collected  ])y  Rydberg  and  Bessey , 
no.  5145;  type  in  the  herbarium  of  the  New  York  Botanical  Garden. 
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in  less  than  3  series^  the  tips  of  the  pistillate  usually  from  oval  in  the 
outer  to  oblcng-linear  in  the  inner,  all  obtuse,  less  frequently  ovate  or 
lanceolate  in  the  outer  to  linear  in  the  inner  and  acute  or  acuminate, 
in  color  from  greenish  brown  to  yellowish  white,  rarely  rose  color, 
tips  of  the  staminate  oval,  obovate  or  oblong,  obtuse  or  truncate, 
usually  of  firm  texture,  like  the  pistillate  ones  as  to  cx)lor. 

Type  locality. — "'  Centennial  Valley,"  southern  Wyoming.  Collected 
by  Aven  Nelson,  no.  1265;  type  in  the  Rocky  Mountain  Herbarium, 
University  of  Wyoming,  Laiumie. 

Wyoming  and  Montana. 

A  dry  ground  species,  occurring  on  high  hills  and  occasionally  on 
open  plains  at  subalpine  elevations.  It  is  characterized  by  its  short, 
very  plain,  obtusish  leaves,  which  are  invested  with  an  appressed  and 
often  yellowish  tomentum.  The  heads  are  very  small  ana  the  tips  of 
the  staminate  bracts  are  rather  firm  in  texture  and  inclined  to  be  folded 
back.  The  tvpe  of  the  species  is  a  form  with  acute,  green,  pistillate 
bracts  and  greenish  brown  staminate  ones.  Dr.  Rydberg  based  his 
A.faveHceyis  (no.  5145,  the  type  of  this,  is  composed  of  staminate  plants. ) 
on  specimens  which  as  to  habit  and  leaves  are  essentially  those  of  the 
type  of  ^4.  vejlexa.     The  bracts,  however,  are  lighter  in  color. 

14.  Antennaria  conflnis  Greene,  Pittonia  4:40. 1899, 

More  or  less  suffrutescent,  the  stems  slender,  about  1  dm.  high, 
rarely  15  cm. ;  leaves  mostly  oblong- spatulate,  obtusish  to  acute,  about 
1  cm.  long,  rarely  longer,  tomentose  on  both  surfaces  and  dull  in  color; 
involucres  4-5  mm.  high,  the  bracts  few,  the  tips  of  the  pistillate  ones 
oval  to  oblong,  obtuse,  brownish  yellow  to  dull  white,  tips  of  the  stam- 
inate oval  or  obovate,  brownish  to  nearly  white. 

Type  locality. — "  Santa  Catalina  Mountains,  Arizona."  Collected  by 
Lemmon;  type  in  the  herbarium  of  E.  L.  Greene. 

Arizona,  California  (Lemmon,  Sierra  Nevada  Mountains,  1875;  Co- 
villo  and  Funston,  no.  1658),  Nevada  (Watson,  nos.  650,  651),  Oregon 
(Leibcrg.  no.  331;  Cusick,  no.  1924),  and  Idaho  (Henderson,  no.  3514i). 

Nearest  to  A,  lU'flexa  and  replacing  it  west  of  the  flocky  Mountains. 
It  approaches  very  closely  to  tnat  species,  yet  the  typical  foiin  is  quite 
different  in  being  more  distinctly  suffrutescent  and  slightly  viscid 
throughout  and  in  having  ''oblong-spatulate"  rather  than  spatulate 
lea\'os  and  lighter-colored  involucral  bracts.  It  is  very  similar  to  A. 
arlda,  being  distinguished  from  the  latter  by  its  suffrutescent  habit, 
viscidulous  leaves  and  stems  and  pale  brown  bracts. 

hh.    Tips  <jf  inrofucntl  hrartH  not  hroim  or  green.     Sefjregateft  of  a.  dioica  of  the  synopti- 
cal FLORA.     (Albinos  of  J.  reflexa  and  ^1.  ronfinU  niay  be  looked  for  here; 
also  A.  rrfhwa  with  rose-colored  bracts.) 
f.  Leans  ('oridceoHs. 

15.  Antennaria  sufflrutescens  Greene,  Pittonia  3:277. 1898. 
Leaves  small  and  glabrous  above,  spatulate;  heads  solitary. 

Type  locality, — '•  Near  Waldo,  Oregon."  Collected  by  Howell;  type 
in  the  United  States  National  Herbarium. 
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Of  all  the  species  of  Antennaria  that  have  been  recently  described 
this  is  certainly  the  most  remarkable.  It  has  leaves  totally  different 
from  at  least  all  North  American  species.  The  margins  of  the  lower 
half  are  re  volute  and  the  very  apex  is  recurved  so  as  to  make  the  leaf 
appear  retuse. 

ee.  Leaves  HOt  coriaceous, 
f.  Heads  comparatively  smaU,  the  involucres  5-6  (4-7)  mm.  high.    (ff.  on 
page  711.) 
g.  Tips  of  inwducral  brads  rose  color,  or  rarely  whitish.     (A.  arida 
with  roee-colored  bracts  may  be  looked  for  here.)    {gg.  on 
page  707.) 

16.  Antennaria  concinna  sp.  nov. 

Cespitose,  with  leafy  offsets  or  procumbent  stolons,  the  latter  at 
most  5  cm.  long;  stems  slender,  leafy,  10-15  cm.  high;  leaves  spatu- 
late  with  no  distinction  of  blade  or  petiole,  scarcely  abruptly  acute, 
about  1  cm.  long  and  2-4  mm.  broad,  white-tomentose  on  both  surfaces; 
the  cauline  linear-oblong  to  linear,  acute,  shorter  than  the  internodes; 
heads  6-8  and  glomerate,  or  often  as  many  as  15,  and  the  cluster  then 
rather  open;  involucres  6-7  mm.  high;  bi'acts  (pistillate)  in  about  3 
series,  all  obtuse  and  about  1  mm.  wide,  the  herbaceous  portion  of  a 
livid  green,  the  outer  bracts  with  a  brown  middle  portion  and  their 
tips  light  brown,  the  tips  of  the  others  rose  color  or  yellowish  white. 
Male  plant  unknown. 

Ti/pe  locality, — Olympic  Mountains,  Clallam  County,  Washington. 
Collected  by  Elmer,  no.  2417  (in  part);  type  in  the  United  States 
National  Herbarium. 

Washington  and  Oregon  (Cusick,  no.  1925,  in  part)  to  Utah  (Jones, 
nos.  5375U,  5422c,  5441x.) 

This  somewhat  resembles  A.  pxdvinata  as  to  foliage,  but  its  affinities 
are  with  A.  rosea.  It  is  characterized  b}'  its  short,  obtusish,  white- 
tomentose  leaves.  In  A.  roseasxiA  all  its  forms  the  leaves  are  distinctly 
acute  and  the  tomentum  usually  dull  and  grayish  in  color.  The  Utah 
specimens  have  larger  i-adical  leaves  than  the  type  and  longer  cauline 
ones. 

17.  Antennaria  speciosa  sp.  nov. 

Cespitose,  10-17  cm.  high,  the  stolons  short  and  leafy;  leaves  nar- 
rowly oblanceolate,  acutish,  1-2  cm.  long,  about  4  ram.  wide,  lightly 
hoaiy-tomentose  or  canescent  and  permanently  so  on  both  surfaces; 
heads  9-15  in  a  rounded  cluster,  nearly  all  pedicellate;  involucres  about 
7  mm.  high;  bracts  (pistillate)  numerous,  imbricated,  in  about  four 
series,  the  inner  less  than  half  as  broad  and  acute  to  acuminate,  the  non- 
herbaceous  portion  rose  color  or  nearly  white.     Male  plant  unknown. 

Type  locality. — Bear  Valley,  in  the  San  Bernardino  Mountains,  Cali- 
fornia. Collected  by  Parish,  no.  3354;  type  in  the  United  States 
National  Herbarium. 

San  Bernardino  and  San  Jacinto  (H.  M.  Hall,  no.  718,  1897)  Moun- 
tains, California. 
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A  very  pretty  species,  with  much  larger  heacbs  than  A.  itMfU  and 
quite  different  involucres. 

18.  Antennaria  rosea  (Eaton)  Greene,  Pittonia  3  :  281. 1898. 

A.  parvifolui  Nutt.  Trans.  Am.  Phil.  Soc.  7  :  406.  1841,  in  part  (as  t^)  female  plant). 
A.  dioica  rosea  Eaton,  Bot.  King  Surv.  186. 1871,  name  only. 
A.  parvifolia  rosea  Greene,  Pittonia  3 :  175. 1897,  name  only. 

Slender,  2-4  dm.  high;  sterile  basal  branches  ascending  to  erect, 
rarely  prostrate;  the  canescent  tomentum  of  the  leaves  and  the  striate 
wool  of  the  stems  slightly  viscid;  leaves  very  narrowly  oblanceolate 
or  elongated  spatulate,  acute,  15-20  mm.  long,  less  than  o  mm.  wide; 
heads  in  close  and  rounded  or  often  rather  open  clusters;  involucres 
5-6  mm.  high;  bracts  (pistillate)  in  about  three  series,  nearly  equal  or 
somewhat  imbricated,  the  tips  oval  to  linear,  usually  all  obtuse,  rose 
color  to  dull  white.     Male  plant  unknown. 

From  Colorado  to  Al^rta  and  westward  to  the  Pacific  coast. 

This  is  the  most  widely  distributed  as  well  as  the  most  polymorphic 
of  our  western  species.  It  runs  into  numerous  and  perplexing  forms. 
It  usually  grows  on  dry  ground,  especially  on  partially  wooded  s1o|k\s 
but  is  often  found  on  the  drier  bottoms.  This  species  and  its  variety 
angmtifoUa  are  slightly  viscid  and  oily,  as  it  were.  This  is  esoecially 
true  of  the  dull  and  grayish  indument  of  the  radical  leaves,  r^either 
in  this  species  nor  in  its  immediate  relatives  do  we  find  any  minute 
glandular  hairs  such  as  often  occur  in  A.  pwnyifolia, 

Antennaria  rosea  angnstifolia  (Rydb.)  comb.  nov. 

A.  angustifolid  Rydb.  Bull.  Torr.  Club  26 :  546. 1899. 

A.  sordida  (Jreene,  Pittonia  4  :  81.  1899,^  not  Sch.  Bip.  1854. 

Lower  and  more  subligneous  than  the  species  and  more  viscid;  leaves 
smaller,  often  very  narrow;  inflorescence  more  congested;  heads  as  in 
the  species  and  with  the  same  variation  as  to  the  color  of  the  bract 
tips.     Male  plant  exceedingly  mre. 

Type  l^MXiUty, — ' ' Yosemite  Valley,"  California.  Collected  by  Torrey ; 
type  in  the  Torrey  Herbarium.  • 

As  comjmred  with  the  species,  this  variety  grows  in  dryer  and  more 
exposed  situations  and  at  higher  altitudes.  It  grades  so  innjerceptibly 
into  A,  roaea  that  its  recognition  as  a  species  would  not  be  justifiable. 
In  this  variety,  as  often  in  the  species,  the  leaves  when  stripped  of 
the  indument  usually  present  a  granular  and  livid  green  surface.  The 
only  male  plants  of  the  A.  roma  group  of  which  I  have  anv  knowledge 
are  those  of  Rydberg  and  Bessej^'s,  no.  5159.  These  plants  appear 
to  belong  here  rather  than  with  the  species.  The  tips  of  the  bracts 
are  obovate  or  oval,  obtuse,  and  of  a  dull  white  color. 

The  names  A,  an*justifolla  and  A,  mrdiihi  Greene  were  applieil  to 
plants  not  materially  different.  As  to  leaves  and  halnt  they  agree 
very  well.  The  first  was  based  on  an  albino  form  of  the  Sierra 
Nevada  of  California  and  the  latter  on  a  low  tufted  form  of  higher 
elevations  of  the  southern  Rocky  Mountains. 

^Tyi)e  locality,  "North  Park,  near  Teller,"  Colorado.  Collected  by  Sheldon,  no. 
128;  type  in  the  herbarium  of  E.  L.  Greene. 
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Antennaria  rosea  diyaricata  subsp.  nov. 

Stems  utout,  leafy,  15-20  era.  high;  leaves  mther  large,  with  a  more 
or  les8  elongated  petiolar  bavse  and  narrowly  oblanceolate  blade,  2-3 
cm.  long,  5-7  mm.  broad,  the  cauline  linear  or  oblong  linear  spreading, 
about  25  mm.  long.     Male  plant  unknown. 

Ti/j)e  locality. — Divide  on  the  road  from  Custer  to  Challis,  Idaho. 
Collected  by  Henderson,  no.  3636;  type  in  the  United  States  National 
Herbarium. 

Washington  (Elmer,  no.  2419,  1900)  and  Idaho  to  Colorado  (Baker, 
Earle  and  Tracy,  no.  655). 

Antennaria.  rosea  imbricata  £.  Nelson,  comb.  nov. 
A.  imfrricata  E.  Nelson,  Bot.  Gaz.  27:211. 1899. 

Leaves  with  obovate  or  oblanceolate  blade,  obtusish,  20-25  mm. 
long,  about  5  mm.  wide,  thin  in  texture,  the  indument  appressed, 
whitish;  involucral  bracts  (pistillate)  broader  than  in  the  species,  in 
about  four  series,  imbricated,  rose  color  to  nearly  white.  Male  plant 
unknown. 

Ti/jje  locality. — ''North  fork  of  Crow  creek  in  the  Laramie  hills," 
Wyoming.  Collected  by  Ellas  Nelson,  no.  2036;  type  in  the  Rocky 
Mountain  Herbarium,  University  of  Wyoming,  Laramie. 

Wyoming  and  Montana  to  California  (Hall  and  Chandler,  no.  647, 
in  paiii)  and  Oregon  (Leiberg,  no.  516). 

A  very  good  variety,  easily  distinguished  from  the  species,  but  con- 
nected with  it  by  intermediate  forms.  It  is  a  meadow  pliant,  somewhat 
resembling  the  large-leaved  form  of  A.  pai^lfolia  of  higher  altitudes. 

gg.   Tips  of  involucral  bracts  white, 
h.  Stems  6-30  cm.  high,  several  to  mnny  in  congested  or  open 
corymbose  cymes. {hh,  on  page  710.) 

19.  Antennaria  nardina  Greene,  Pittonia  4:  82.  1899  (December). 

A.  ctyrymbosa  E.  Nelson,  Bot.  Gaz.  27:  212.  1899  (March),*  not  ^l.  alpina  carym- 
bosa  Hartman,  1846(?). 

Stem  slender,  12-25  cm.  high;  stolons  flexible;  leaves  from  almost 
linear  to  narrowly  oblanceolate,  rarely  oblanceolate,  acute,  cuspidately 
mucronate,  25-35  mm.  long,  caneycent  or  lightly  tomentose,  rarely 
green  and  glabrate;  heads  more  or  less  pedicelled  and  cor^iubosely 
disposed;  involucres  4-5  mm.  high;  bracts  with  a  brownish  spot  at 
the  middle,  the  tips  dull  white  or  milky  white,  the  pistillate  ones  ovate 
to  oblong,  obtuse,  the  staminate  rotund  to  oblong,  obtuse  or  truncate. 

Type  locality. — *'  Mt.  Massive,  near  Leadville,  Colorado."  Collected 
by  Holm;  type  (male  plants  only)  in  the  herbarium  of  E.  L.  Greene. 

Mountains  of  Colorado,  Wyoming,  and  Montana. 

One  of  the  best  of  recently  described  species,  being  unusually  well 


*  Tt/pe  locality. — "Battle  lake,  in  the  Sierra  Madre  niountaing,"  southern  Wyoming. 
Collected  by  Aven  Nelson,  no.  4160;  type  in  the  Rocky  Mountain  Herbarium,  Uni- 
versity of  Wyoming,  Laramie. 
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marked  and  le^  variable  than  other  Rocky  Mountain  species.     It 
usually  grows  in  wet  alpine  meadows. 

20.  Antennaria  foliacea  Greene,  Pittonia  3:  2^79. 1898. 

About  3  dm.  high;  leaves  broadl}'  spatulate  to  cuneate-obovate,  thin 
in  texture,  15-20  mm.  long,  about  1  cm.  broad  or  lass,  the  cauline 
about  4  cm.  long,  (>-12  mm.  wide;  heads  pedicelled  in  an  open  cyme; 
involucres  dull  in  color,  about  6  mm.  high,  the  bracts  unequal.  Male 
plant  unknown. 

Ti/j}f*  hkxilitt/.  -''Little  Belt  Mountains,  Montana."  Collected  by 
Flodman,  no.  867;  type  in  United  States  National  Herbarium. 

The  type  is  the  only  specimen  of  this  species  known  to  me.  It  is  a 
meadow  plant,  whose  aflinities  are  with  A.  parvifolUi. 

21.  Antennaria  bracteosa  Rydb.  Mem.  N.  Y.  Bot  Garden  1:  418. 1900. 
About  3  dm.  high;  leaves  broadly  spatulate,  thin  in  texture,  canes- 
cent  or  tomentose,  15-20  mm.  long,  the  cauline  about  3  cm.  long;  in- 
volucral  bracts  (pistillate)  narrow,  the  tips  white,  acutish  to  acuminate. 
Male  plant  unknown. 

Typv  liH^aUty, — 'Slack  Creek,"  Montana.  Collected  by  Rydberg  and 
Bessoy,  no.  5144;  type  in  the  herbarium  of  the  New  York  Botanical 
Garden. 

This  is  a  doubtful  species,  as  little  known  as  A,  foliacea.  It  appears 
to  be  intermediate  l>etween  that  and  ^4.  parvifoUa.  Its  leaves  resemble 
those  of  the  foniier,  while  its  heads  are  more  like  those  of  the  latter. 
It  is  glandular  above,  with  the  ciliate  hairs  which  so  often  appear  in 
A,  fHjrrlfolia.  The  plants  in  the  two  cotypes  which  I  have  examined 
are  rather  immature. 

22.  Antennaria  parvifolia  Nutt.  Trans.  Am.  Phil.  Soc.  11.  7:  406. 1841. 
.1.  microphylla  Rydb.  Bull.  Torr.  C'lub  24:  303. 1897/  not  Gandoger,  1887. 

Slender,  1-8  dm.  high;  stolons  short,  procumbent;  leaves  rhomboid- 
ally  spatulate  and  acute  or  rareU'  with  the  terminal  dilated  p>ortion 
obovate  and  obtuse,  5-15  mm.  long,  silvery-tomentose  on  both  surfaces 
or  only  canescent  above;  heads  in  a  rounded  cluster  or  in  an  open 
corymb;  involucres  5-6  mm.  high;  tips  of  the  pistillate  bracts  usually 
narrow,  obtuse,  or  acute,  dull  white  or  somewhat  yellowish;  those  of 
the  staminate  ])i'acts  rotund  to  oblong,  obtuse  or  truncate,  dull  white 
or  yellowish  white. 

Typ<  locality, — ''On  the  Black  HilLs  and  plains  of  the  upper  part  of 
the  Platte."  Collected  by  Muttall;  type  in  the  herbarium  of  the 
Philadelphia  Academy. 

Colorado,  Utah,  eastern  Idaho,  Wyoming,  Black  Hills  of  South 
Dakota,  Montana,  northward  in  British  America  to  Alberta. 

This  is  distinctively  a  meadow  species,  and  therefore  much  later  in 
flowering  than  the  drv  ground  sfjecies  of  the  same  locality.  It  flowers 
fully  a  month  later  than  A,  aprica  of  the  dry,  open  plains  and  slopes 

*  Type  toca/ih/.—*' Manhattan,"  Montana.  Collected  by  Rydberg,  no  2831;  type  in 
the  Columbia  Herbarium.  /^  ^ ^ r^T ^ 
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and  from  two  to  three  weeks  later  than  ^1.  rejl^j,ra  and  A.  arlda. 
Nearly  all  forms  of  this  species  are  more  or  less  glandular  and  green 
about  the  inflorescence  and  often  ciliate  as  well.  The  non^landular 
forms  are  less  common  and  quite  different  in  appearance,  their  involu- 
cres much  like  those  of  A.  follacea,  A  narrow-leaved  form  has  been 
collected  by  Rydberg  and  Vreeland,  no.  5450,  in  southern  Colorado. 

Dr.  Rydberg  claims  that  A,  parvifolia  Nuttall  is  A.  rosea  (Eaton) 
Greene,  but  Nuttall's  description  does  not  apply  to  that  plant.  The 
leaves  of  A.  rmea  are  not ' '  whitel}'  tomentose,'  but '  ^  canescently  tomen- 
tose"  and  dull  as  to  color.  ''Radical  leaves,  somewhat  rhomboidaJ'y 
spatulate,"  exactly  describes  the  plant  which  Dr.  Rydberg  named 
A.  microphylla,  ^Phe  stolons  of  A.  rosea  are  hardly  ''procumbent,'' 
but  ascending  or  assurgent.  It  is  also  ver}^  improbable  that  Nuttall 
had  staminate  plants  of  A.  rosea ^  since  those  are  extremely  rare.  I 
doubt  very  much  whether  Nuttall  would  have  described  A,  rosea 
(Eaton)  Greene  as  having  ''  whitely  tomentose'*'  and  '' somewhat  rhom- 
boidally  spatulate  leaves"  and  "procumbent  sarments."  If  the  Nut- 
tallian  specimen  seen  by  Dr.  Rydberg  is  ^1.  rosea  (Eaton)  Greene,  then 
we  are  led  to  believ^e  ttat  it  is  not  wnat  Nuttall  had  before  him  when 
drawing  up  his  description.  The  characterization  which  Nuttall  gives 
is  of  the  male  plant,  and,  apparently,  he  had  dwarf  specimens. 

23.  Antennaria  nitida  Greene,  Pittonia  3:  283. 1898. 

Stems  6-7  cm.  high;  leaves  spatulate,  o])tusish,  7-10  mm.  long,  2.6 
mm.  wide,  covered  with  a  white,  glistening  indument;  lower  portion  of 
involucral  bracts  and  the  foliar  bracts  of  the  inflorescence  beset  with 
short  glandular  hairs;  involucres  6  mm.  high,  the  tips  of  the  bi*acts 
(staminate)  yellowish  white,  oblong  to  oval,  obtuse,  entire  or  bluntly 
few-toothed  at  summit.     Female  plant  unknown.    • 

Type  hcality. — "Charlton  Island,  James  Bay."  Collected  b}^  J.  M. 
Macoun;  type  in  the  herbarium  of  the  Geological  kSurvey  of  Canada 
(sheet  no.  11272). 

A  northern  relative  of  A.  pannfolia^  ('haract<»rize(l  by  its  obtusish 
leaves  and  viscid  indument. 

24.  Antennaria  arida  E.  Nelson,  Rot.  Gaz.  27 :  210. 1899. 

Seven  to  15  cm.  high;  leaves  small  (S-12  mm.  long)  and  inclined 
to  be  conduplicate,  spatulate,  acute,  hoary -tomentose;  involucres 
about  6  mm.  high,  the  bi-acts  (pistillate)  nearly  all  equal,  obtuse,  or 
somewhat  imbricated  and  acutish,  the  tips  dull  white,  very  rarely 
pinkish.     Male  plant  unknown. 

Type  locality, — '^Tipton''  in  ''  the  arid  region  of  southwestern  Vfyo- 
ming."  Collected  b}^  Aven  Nelson,  no.  47"1^8;  type  in  the  Rocky  Moun- 
tain Herbarium,  University  of  Wyoming,  Laramie. 

Wyoming,  Utah,  and  Colorado. 

Distinctly  an  arid  sj)ecies,  being  the  low,  hoary,  whitish-bracted 

{>lant  so  common  on  plains  and  gentle  slopes  in  southern  Wyoming, 
t  flowers  nearly  as  early  as  A,  aprlea  and  at  least  three  weeks  earlier 
than  A.  parnfoUa  of  the  meadows.  It  bears  some  resemblance  to  A. 
refl^a^  but  is  readily  distinguished  by  its  somewhat  larger  heads  with 
wnite-tipped  bracts,  and  by  its  heaves,  which  are  acute,  standing  more 
or  less  erect,  and  inclined  to  be  conduplicate.     The  leavespf  A.  reflexa^ 
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on  the  other  hand,  are  usualh"  spreading  and  always  plane.  From  the 
very  similar  .1.  cotijiiils  of  the  far  west  it  differs  in  being  closely 
matted  and  appressed  to  the  ground  and  not  at  all  viscidulous. 

Antennaria  arida  yiscidula  suhsp.  nov. 

Size,  habit,  and  leaves  of  the  species,  but  glandular  about  the  inflores- 
cence, stem,  and  usually  on  the  leaves  below;  middle  portions  of  outer 
bract*5  (pistillate)  greenish  yellow  or  brown,  the  tips  dirtv  white  or 
pale  ))rown. 

Type  hKHtlity, — Laramie  Peak,  Wyoming.  Collected  by  Aven  NeU 
son,  no.  7570;  type  in  the  Rocky  Mountain  Herbarium,  University  of 
Wyoming,  Lammie. 

Wyoming,  and  Colorado  (Rydberg  and  Vreeland,  no.  5455,  1900). 
Antennaria  arida  humilis  (Rydb.)  comb.  nov. 

.1.  foliaced  humiiis  Rydb.  Mem.  N.  Y.  Bot.  Garden  1: 414.  1900. 

CTenei*al  aspect  of  the  species  but  taller,  15-20  cm.  high,  rarelj 
more;  the  leaves  somew^hat  larger;  the  involucral  bi*acts  more  unequal. 

Tt/j)e  locality, — "Bridger  Mountains,"  Montana.  Collected  by  Ryd- 
berg and  Bessey,  no.  5149;  type  in  the  herbarium  of  the  New  York 
Botanical  Garden. 

Montjina  and  Wyoming. 

This  has  nothing  to  do  with  A.  foUacea^  which  is  a  very  broad-leaved 
species  growing  in  meadows.  It  is  a  well-marked  form  of  A,  arida 
and  may  l)e  maintaiined  as  a  variety  of  the  latter.  I  was  at  first  inclined 
to  recognize  it  as  a  species,  but  since  it  grades  imperceptibly  into  A, 
arida  1  have  preferred  to  treat  it  as  a  variety.  As  to  habit,  it  is  more 
subligneous  and  with  longer  stolons  than  the  species,  and  occui-s  in 
the  hills  on  gravell}^  ridges  and  rocky  slopes  rather  than  on  the  plains. 
In  some  respects  it  approaches  A.  oxyphylla^  which  has  very  different 
involucres.  This  variety  is  rather  common  in  the  hills  boi-dering  on 
the  Laramie  Plains,  where  I  observed  and  collected  it  repeatedly  in  the 
spring  of  1900  (nos.  236,  240,  247,  251,  255).  Nos.  247  and  255  are  of 
the  male  plant.  The  staminate  heads  are  similar  to  those  of  A.  rcfltrXAi^ 
but  larger,  the  tips  of  the  pappus  bristles  very  much  dilated,  and  the 
bract  tips  very  broad  and  ootuse,  sordid  white  or  very  pale  brown. 

25.  Antennaria  scariosa  E.  Nelson,  Bot.  Gaz.  27:  210.  1899.' 
Three  to  10  cm.   high;  leaves  spatulate,  obtuse  or  acutish,  hoary- 

tomentose,  about  14  mm.  long;  cauline  leaves  ample;  bracts  (pistillate) 

with  broader  tips  that  in  A.  arida. 

Tf/pe  locality.— ^''IjQYoy^  Uinta  County,"  southwestern  Wyoming. 

Collected  by  Aven   Nelson,  no.  4587;  type  in  the  Rocky  Mountain 

Herbarium,  University  of  Wyoming,  Laramie. 

hh.  HeadR  semlv  atuf  itolifarij  or  S  or  3  together  on  much  fthbre- 
rutted  rosulate-ieafy  stems. 

^^j^^^^^aria  rosulata  Rydb.  Bull.  Torr.  Club  24 :  300.  1897. 

nsely  matted  and  depressed,  the  heads  scarcely  rising  above  the 

Fernald  lli^  i  "^^^  naiiio  Antenuaritt  petaloidea  modesta  ior  A.  peialoidfa  scariosa 
'^99  (AlarchT         ^  ^^'  ^^^  (^^P"*)'  "«^  ^*-  -""(''friosa  K  Nelson,  Bot  Gaz.  27:  210. 
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leaves;  these  spatulate,  obtuse  or  acutish,  6-10  mm.  long;  involucres 
about  7  mm.  higb.^ 

Type  specimens  in  the  Columbia  Herbarium,  collected  by  Mearns, 
no.  40  (MogoUon  Mountains,  Arizona),  and  by  Palmer,  no.  109  (Arizona). 

Arizona  (Palmer,  no.  109;  Toumey,  no.  599;  MacDougal)  to  southern 
Colorado  (Baker,  no.  iVll\  Rydberg  and  Vreeland,  no.  5449^. 

Mr.  Baker's  specimens,  determined  by  Dr.  Greene,  were  distributed 
under  an  herbarium  name,  but  I  can  not  see  in  them  anything  specif- 
ically distinct  from  the  Arizonian  plants. 

ff.  Heads  comparati  veil/  large,  the.  involucres  a  vera  ging  8  {7-9)  mm.  high.^ 

27.  Antennaria  aprica  Greene,  Pittonia  3 :  282.  1898. 
A.  holmii  Greene,  Pittonia  4:81.  1899.' 
Low  and  usuall}'  densely  matted,  less  than  15  cm.  high;  leaves  cuneate- 
obovate  to  narrowly  oblanceolate,  permanently  tomentose  on  both 
surfaces,  acute  to  obtuse;  heads  large  for  the  plant,  the  pistillate  invo- 
lucres 6-8  mm.  high;  bracts  numerous  and  imbricated,  the  tips  in  the 
female  plant  acute  or  obtuse,  dull  white  or  pink,  often  with  a  brown 
spot  at  the  base  of  the  scarious  portion,  in  the  male  plant  })road  and 
obtuse,  white. 

Dry  ground  along  foothills  and  on  open  plains;  from  New  Mexico 
northward  to  Assiniboia  and  Manitolwi;  also  in  Utah,  western  Nebraska, 
and  western  South  Dakota. 

Of  this  common  Rocky  Mountain  species  I  have  examined  some  50 
sheets.  Though  quite  variable  and  running  into  numerous  forms, 
it  is  well  marked  and  readily  distinguished  from  related  species. 
The  typical  form  has  ^'cuneate-oblanceolate  acutish ''  leaves  and  dull 
white  bract  tips,  but  forms  with  much  broader  and  obtuse  leaves  are 
common,  and  pink-tipped  bracts  or  brown-spotted  ones  may  be  found 
in  most  of  the  forms.  The  pistillate  bracts  in  the  majority  of  sheets 
examined  are  obtuse.  Forms  with  narrower  and  acute  or  acutish 
bracts,  however,  are  not  uncommon,  and  these  apparently  are  of  fre- 
quent occurrence  in  southern  Colorado.  The  male  plants  are  much 
less  common  than  the  female  ones.  On  the  Laramie  Plains  of  southern 
Wyoming  the  one  is  about  as  common  as  the  other.  The  pistillate 
bracts  have  obovate  or  oval,  obtuse  tips,  and  the  dilated  portion  of  the 
pappus  is  linear  to  oblong-linoar  and  serrate,  or  nearly  entire.  I  can 
not  regard  A.  hoi  in  11  in  any  other  light  than  as  one  of  the  many  forms 
of  this  species. 

2S.  Antennaria  recurva  Greene,  Pittonia  3 :  290.  1898. 

Like  the  preceding,  but  less  cespitose,  the  stolons  short  and  stout, 
rooting  tardily,  very  leafy  terminally;  leaves  narrowly  spatulate, 
acutish,  inclined  to  ])e  conduplicate  and  recurved  near  the  tip,  perma- 
nentlv  hoarv -tomentose  on  both  surfaces,  and  more  densely  so  beneath ; 


>  For  full  di^scription,  Ht»e  Pittonia  3  :  289.  1898. 

'The  followinjf  ally  of  ^.  dioica  occurs  in  Greenland: 

A.  hyperborea  (Winch.)  Don,  in  Enpl.  Bot.  Suppl.  pi.  'M40.  1831.  Gnaphalium 
hyperbm-eum  Winch.  Arr.  ed.  7.  8:92H.  1830.     AIho  found  in  northern  Europe. 

■*  Tyj>e  htcalittj. — *'  In  oj)en  places  among  the  more  elevated  pine  vvockIs  on  Longs 
Peak,  Colorado."     Collecte<l  hy  Hohii;  type  in  the  herbarium  of  E.  L.  Greene. 
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invoJucral  bracts  of  the  female  plant  obtuse,  fewer  than  in  the  pre- 
ceding species.     Male  plants  unknown. 

Tyj}e locality. — ^'  Vicinity  of  Flagstaff,  northern  Arizona,'-  Collected 
by  MacDougal;  type  in  the  United  States  National  Herbarium. 

Apparently  a  good  species,  but  little  known,  and  founded  on  very 
immature  pistillate  plants,  in  which  the  stems  are  onl}^  an  inch  high. 

29.  Antennaria  marginata  Greene,  Pittonia  3:290. 1898. 

Like  A.  apriea^  but  leaves  glabrous  above,  or  nearly  so,  and  prom- 
inently mucronate;  staminate  involuci^al  bracts  with  rhomboid-ovate 
and  obtuse  or  acute  tips. 

Type  in  the  United  States  National  Herbarium,  collected  in  New 
Mexico  l)y  Fendler;  rios.  523  (male),  521a  (female). 

New  Mexico  and  southern  Colorado. 

A  New  Mexican  ally  of  A,  ajj^dca^  which  it  appears  to  replace  almost 
entirely  in  that  territory.  It  is  often  somewhat  suffrutescent,  and  the 
old  leaves  are  occasionally  conduplicate  and  recurved,  as  in  the  pre^ 
ceding  species.  It  is  more  or  less  glandular  above,  with  minute  gland- 
tipped  hairs  on  the  pedicels,  foliar  bracts,  and  outer  involucral  bracts. 
Tne  t3'^pical  specimens  are  from  3-8  cm.  high,  but  the  species  is  often 
15  cm.  nigh,  or  more.  The  involucral  bracts  of  the  male  plant  are 
sul)coriaceous  up  to  the  ovate  or  lanceolate  acutish  petaloid  portion. 
It  has  been  collected  by  G.  C.  Nealley ,  no.  46,  Pinos  Altos,  New  Mex- 
ico, and  by  Rydberg  and  Vreeland,  in  southern  Colorado.  Less  typical 
specimens  have  been  secured  by  Mr.  Heller,  no.  3612,  near  Santa  Fe. 

30.  Antennaria  insularis  Greene,  Pittonia  3 :  276.  1898. 

Five  to  10  cm.  high ;  leaves  broadly  spatulate  or  obovate,  only  abruptly 
acute,  glabrous  or  glabrate  above;  pistillate  involucres  7-8  mm.  high. 

Type  locality. — ''  Islands  off  the  Alaskan  coast."  Collected  by  Baker 
(Kiska  Island)  and  by  Townsend  (Adakh  Island);  type  sheets  in  the 
United  States  National  Herbarium. 

Alaska  (L.  M.  Turner,  1880)  and  adjacent  islands. 

This  bears  a  superficial  resemblance  to  the  southern  A.  marghiata^ 
but  is  a  broader-leaved  species,  with  he^ds  more  like  those  of  A.  aprica. 

31.  Antennaria  oxyphyila  Greene,  Pittonia  4: 284. 1901. 

Fifteen  to  25  cm.  high;  leaves  spatulate-obovate,  permanently 
tomentose  on  both  surfaces,  2  cm.  long  or  less;  heads  6-15;  involucres 
7-S  mm.  high;  bracts  in  about  -l  series,  imbricated,  "all  acute  and 
of  a  mther  dull  white,"  rarely  pinkish.     Male  plant  unknown. 

Type  hHHillty, — '^  Spanish  Basin,  Gallatin  Co.,  Montana."  Collected 
by  Rydberg  and  Bessey,  no.  51*18;  type  in  the  herbarium  of  E.  L. 
Greene. 

Southern  Wyoming  to  the  Black  Hills  of  South  Dakota,  Montana, 
and  southeastern  British  Columbia. 

This  is  a  dry  ground  s|>ecies,  in  general  appearance  resembling  A. 
roHea  and  A.  jxii'^vifolia^  but  its  comparatively  large  heads,  with  numer- 
ous involucral  bracts,  show  it  to  be  an  ally  of  A.  (^oiHxta  and  A.  apnea. 
The  involucral  bmcts  are  not  as  narrow  as  those  of  the  former  and 
more  acute  than  those  of  the  latter.     Dr.  Greene  founded  the  species 
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on  somewhat  immature  specimens,  the  heads  not  being  fully  developed. 
Maturer  specimens  have  been  collected  bv  Leslie  Goodding  (no.  7288 
of  the  Rocky  Mountain  Herbarium)  in  tbe  Laramie  Hills,  southern 
Wyoming,  June  12, 1900.  Dr.  Rydberg's  no.  795  from  the  Black  Hills 
exemplify  the  species  in  its  mature  condition,  and  John  Macoun  has 
secured  it  at  Deer  Park,  Lower  Arrow  Lake,  British  Columbia,  1890. 

aa.  Leaves  comparatively  large.    Segregates  of  the  A.  plant aginifolia  of  the  Synoptical 
Flora;  western  allies  of  A.  NBGLBcrrA.     Only  the  fertile  planto  known. 

32.  Antennaria  obovata  E.  Nelson,  Bot.  Gaz.  27:213.  1899. 

Two  to  3  dm.  high;  leaves  permanently  tomentose  on  both  surfaces, 
3—5'  cm.  long,  the  blade  cuneate-obovate,  obtuse,  and  about  13  mm. 
broad. 

Type  locality. — "Near  Soldier  Cafion,"  Colorado.  Collected  by 
Cowan;  type  in  the  herbarium  of  Colorado  Agricultural  College. 

Foothills  along  the  eastern  base  of  the  mountains  in  Colorado  and  in 
the  Black  Hills  of  South* Dakota  (Forwood  no.  228a,  Rydl)erg  no.  793). 

33.  Antennaria  pedicellata  Greene,  Pittonia  3: 175. 1897. 

Like  A,  hcnoelUi^  but  leaves  smaller,  oblanceolate,  acute,  with  no 
distinction  of  blade  or  petiole  and  permanentl}'  tomentose  on  both 
surfaces. 

Type  locality. — "  Blue  Mountains  of  Oregon."  Collected  bv  Howell, 
no.  1522;  type  in  the  herbarium  of  E.  L.  Greene. 

A  little-known  species,  closely  related  to  the  following.  The  type 
specimen  is  quite  noticeably  glandular  on  the  leaves,  stem,  pedicels, 
and  outer  bracts  of  the  involucres.  G.  R.  Vasey's»no.  485,  from  Wash- 
ington, seems  to  belong  here. 

34.  Antennaria  howellii  Greene,  Pittonia  3:174. 1897. 

Two  to  3  dm.  high;  stolons  slender  and  prostrate;  leaves  usually 
distinctly  petioled  with  cuneate-o})ovate,  acute  or  acutish  blades, 
glabrous  above  or  nearly  so,  3-5  cm.  long. 

Type  locality. — "Mt.  SU  Helen,.  Oregon."  Collected  by  Howell; 
type  in  the  herbarium  of  E.  L.  Greene. 

Oregon  to  British  Columbia  and  eastward  to  western  Montana. 

Typical  specimens  have  leaves  which  are  glabrous  above  but  plants 
with  the  leaves  arachnoid  on  the  upper  surfaces  are  not  uncommon. 
The  heads  are  often  on  pedicels  a.s  long  as  those  of  A,  pedicellata. 

35.  Antennaria  petasites  Greene,  Pittonia  3: 277. 1898. 

Eighteen  to  27  cm.  high;  cauline  loaves,  ample,  green,  and  glabrous 
above,  2-3  cm.  long,  5  mm.  broad;  heads  panicled,  the  panicle  con- 
spicuously leafy-bracted. 

Type  locality. — '*  Sterile  knolls  and  banks,  Drew's  Harbour,  British 
Columbia."  Collected  by  Dawson;  type  in  the  herbarium  of  the  Geo- 
logical Survey  of  Canada  (sheet  no.  11292). 

The  type  consists  of  two  plants  without  radical  leaves  or  stolons. 
The  species  appear  to  be  related  to  A.  howeHii.,  whose  cauline  leaves 
are  small  and  inconspicuous. 
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DESCRIPTION  OF  A  NEW  SPECTES  OF  SNAKE  FROM 
CLARION  ISLAND,  WEST  COAST  OF  MEXICO. 


By  Leonhard  Stejneger, 

Curator,  Dimttion  of  Reptiies  and  Bairaehians. 


When  exploring  the  islands  off  and  around  Lower  California  in  the 
spring  of  18D7,  Mr.  A.  W.  Anthony  also  visited  Clarion  Island,  the 
most  westerly  of  the  Revilla  Gigedo  group,  a  small  island  situated 
about  400  miles  southwest  from  Cape  St.  Lucas,  Lower  California.  In 
addition  to  the  [^ta  des(^ribed  from  the  same  locality  he  collected  quite  a 
serie^s  of  a  new  species  of  BdHcmiion,^  which  I  take  pleasure  in  naming 
in  honor  of  its  discoverer. 

BASCANION  ANTHONYI,  new  species. 

Diagnoms. — Scales  in  17  rows;  ventrals,  186-204;  caudals,  9T-112; 
frontal,  at  a  line  between  centers  of  eyes,  much  narrower  than  supra- 
ocular; supralabials  8,  fourth  and  fifth  entering  eve;  a  subocular;  inter- 
parietal suture  much  shorter  than  distance  from  tip  of  snout  to  frontal; 
color  above  walnut  brown,  more  or  less  unifomi,  and  with  scattered 
black  spots. 

r^j^^'.— Cat.  No.  24390,  U.S.N.M.,  Clarion  Island.  A.  W.  Anthony, 
collector. 

Habitat, — Clarion  Island,  Revilla  Gigedo  group,  west  coast  of 
Mexico. 

DeHci^lptixm,  of  type  specimen. — Adnilt  male:  Snout  rather  prominent, 
the  tip  extending  considerably  beyond  the  lower  mandible;  part  of 
rostral  visible  above  nearly  equals  the  length  of  internasal  suture, 
which  is  about  one-half  the  length  of  the  interprefrontal  suture;  fron- 
tal separated  from  preoculars,  long  and  naiTow,  its  greatest  width 
anteriorly  equaling  that  of  the  supraoculars;  its  width,  at  a  line 
between  the  centers  of  the  eyes  much  narrower  than  the  width  of  the 
supraoculars  at  the  same  line;  its  length  equals  its  distance  from  the 
tip  of  snout  and  is  longer  than  parietals;  supraoculars  large,  broadly  in 
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coDtact  with  prefrontals;  parietals  very  short,  their  length  less  than 
frontal  and  less  than  twice  the  length  of  the  interprefrontal  suture; 
interparietal  suture  much  shorter  than  distance  from  tip  of  snoat  to 
frontal,  equaling  interprefrontal  and  internasal  sutures  together; 
loreal  rather  large,  longer  than  high;  one  preocular,  narrow  below 
and  with  a  very  prominent  canthal  ridge  above;  a  rather  large  subpre- 
ocular;  two  postoculars;  temporals,  2-2-2;  eye  very  large,  its  horizon- 
tal diameter  equaling  its  distance  from  the  nostril,  and  two-thirds  the 
length  of  the  frontal;  8  supralabials,  seventh  and  eighth  subequal  and 
largest,  fourth  and  fifth  entering  eye;  7  lower  labials,  four  in  contact 
with  anterior  pair  of  chin-shields;  posterior  pair  of  chin-shields  about 
the  same  lengtfi  as  anterior  pair  but  considerably  narrower;  scales  in  17 
rows,  smooth,  with  two  apical  pits;  ventrals  obtusely  angulate  laterally, 
194;  anal  divided;  subcaudals  112.  Color  above  walnut  brown,  deepest 
toward  the  tip  of  each  scale,  and  with  blackish  bi-own  narrow  linear 
spots,  never  longer  than  a  scale,  sparsely  and  irregularly  scattered 
over  the  Ijack  and  sides;  head  more  uniformly  pale  walnut  brown  with 
a  few  irregularly  scattered  blackish  dots,  and  a  few  obscure  dusky 
marblings  on  lores  and  labials;  under  side  pale,  sprinkled  iri-egularly 
with  slate-colored  dotlets,  which  toward  the  head  become  more  pro- 
nounced and  collected  as  two  parallel  longitudinal  zones;  chin  and 
throat  more  definitely  but  irregularly  marked  with  larger  spots  of  the 
same  color. 

Dirnenmons, — ^Total  length,  1,450  mm.;  tail,  360mm. 

Variation, — In  a  much  younger  specimen.  Cat.  No.  24383,  U.S.N.M., 
about  820  mm.  in  length,  the  coloration  above  is  more  grayish  and 
entirely  uniform,  without  the  blackish  spots;  the  under  side  is  also 
unifoiTO  pale,  with  no  markings  except  a  few  dusky  dots  on  the  neck; 
the  sides  of  the  head  are  brownish  like  the  top,  with  the  indication 
of  a  dusky  longitudinal  band  on  the  upper  half  of  the  supiulabials; 
the  lower  part  of  the  latter  as  well  as  throat  yellowish;  preoculai"s 
and  postoculars,  together  with  a  band  from  the  former  to  the  nostril, 
likewise  yellowish.  In  this  specimen  the  parietals  are  slightly  larger 
in  proportion  and  the  frontal  wider. 

In  some  of  the  other  specimens,  inteiinediate  in  size  between  the 
two  specimens  mentioned,  the  dark  markings  on  the  chin,  throat,  and 
fore  neck  are  very  pronounced  and  the  dusky  mottlings  on  the  rest  of 
the  underside  very  dense,  only  leaving  a  pale  line  on  the  angle  of  the 
belly,  while  in  others  they  are  condensed  into  two  fairly  distinct  paral- 
lel longitudinal  bands  with  a  pale  zone  down  the  middle  of  the  body. 

Beinarlcs. — In  general  appearance  this  species  presents  closer  analogy 
to  younger  specimens  of  the  eastern  typical  form  of  Ba^camion  jUigd- 
lum  than  to  B,  jUigellum  freiiatum^  though  showing  indications  of  the 
peculiar  facial  pattern  of  the  latter.     It  is,  however,  well  differentiated 
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by  the  ven^  short  parietals,  large  prefrontaLs,  long  rostral  as  seen 
from  below,  and  larger  eyes. 

List  of  Specimens  of  Bcucanion  anthont/i. 


XT.S.N.M. 
No. 

Sex  and  a^e. 

I>ocality. 

From  whom  re- 
ceived. 

24382 
24383 
24384 

Male  adult... 

Young 

Male  adult... 

Clarion  Island 

do 

do 

A.W.Anthony 

do 

do 

24385 
24386 

Femaleadult. 
Femaleadult. 
Femaleadult. 
Femaleadult. 
Femaleadult. 
Maleadult... 
Femaleadult. 
Maleadult... 
Femaleadult. 
Maleadult... 

do 

do 

do 

do 

24387 
24388 
24389 

do 

do 

do 

do 

do 

do.   .  .. 

24390 
24391 
24392 

do 

do 

do 

do 

do 

do.   .   .  . 

24393 
24394 

do 

do 

do 

do 

Y(*ntrKl.s. 

CandalK. 

Remarks. 

186 

204 

107 

192 

189 

97 

187 

105 

193 

98 

196 

109 

191 

194 

112 

Type. 

194 



187 

190 

189 
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ON     THE    RELATIONSHIPS    OF    THE    LUTIANOID    FISH, 
APHAREUS  FURCATUS. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 
OS  the  Ldand  Stanford  Junior  University. 


A  single  specimen  of  the  rare  Lutianoid  fish,  AphareitM  fitrcatus^  23 
inches  in  length,  was  obtained  by  Dr.  Kakichi  Mitsukuri  at  Odawara, 
on  Sagami  Bay,  in  Japan.  It  was  presented  to  the  Museum  of  Stan- 
ford University  by  the  Imperial  University,  with  the  label  ''Unknown 
fish  from  Odawara." 

The  specimen  differs  from  the  published  descriptions  in  having  the 
jaws  absolutely  toothless,  but  the  specimens  from  which  the  descrip- 
tions were  taken  were  small,  and  the  teeth  are  doubtless  deciduous. 

APHAREUS   FURCATUS. 

(Plate  XXVIII.) 

Head  3|  in  length;  depth  Sf.  Dorsal  X,  11;  Anal  III,  8.  gc^ales 
9,  72,  15.     Eye  5i  in  head;  snout  2f ;  maxillary  IJ. 

Body  moderately  elongate  and  compressed,  tapering  to  a  rather  long 
caudal  peduncle.  Head  large,  slightly  concave  above  eye;  snout 
pointed.  Lower  jaw  produced,  its  end  squarish  with  the  lower  angle 
anterior  to  upper.  Mouth  large,  somewhat  oblique.  Edges  of  jaws 
very  slightly  roughened  anteriorly,  but  no  teeth  are  present.  Vomer 
and  palatines  toothless.  Maxillaries  scarcely  protractile;  upper  edge 
covered  by  preorbital  nearly  to  posterior  end.  Nostrils  close  together, 
platted  about  half  an  eye's  diameter  anterior  to  eye.  Longest  gill- 
rakers  about  equal  to  diameter  of  eye.     Their  number  is  17+34. 

Top  of  head,  suborbital  ring,  preor])ital  maxillaries,  lower  jaw 
naked.  Preopercle,  upper  part  of  clavicle,  exposed  portion  of  supra- 
davicle,  and  a  Y-shaped  tract  at  temporal  region  following  supratem- 
poral  sensory  canals  naked.  Scales  all  cycloid.  Opercles  and  suboper- 
cles  entirely  scaled  and  cheeks  with  about  seven  rows  of  scales;  a  patch 
of  scales  at  temporal  region;  scales  of  back  extending  forward  to 
occiput.  Lateral  line  concurrent  with  dorsal  outline.  No  scales  on 
fins,  except  a  few  on  base  of  pectoral  and  much  crowded  rows  covering 
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ba»e  of  caudal  rays  and  extending  between  rays  from  where  they  branch 
nearly  to  their  tips. 

Dorsal  fin  without  notch  between  spinous  and  soft  parts.  First  dorsal 
spine  about  a  third  the  height  of  the  second.  Third,  fourth,  and  fifth 
about  equal,  the  spines  thence  growing  slightly  shorter,  the  tenth  about 
equaling  the  second.  First  dorsal  ray  articulated  but  not  branched. 
Its  height  slightly  less  than  that  of  last  spine.  The  rays  thence  grow- 
ing slightly  shorter  to  before  the  last,  which  is  at  least  (its  tip  is  broken) 
twice  as  long  as  preceding  one.  First  anal  spine  less  than  a  fourth  the 
height  of  the  second  and  third,  which  are  subequal.  The  i-ays  about 
equal  in  height  to  the  dorsal  rays;  the  last  ray  about  two  and  a  half 
times  the  preceding  one.  Pectoral  long  and  falcate.  Its  tip  reaching 
to  below  base  of  first  dorsal  rays.  Its  lower  rays  produced,  making  its 
posterior  outline  ver}^  concave,  more  acutely  curved  below.  Distance 
from  tips  of  venti-als  to  front  of  anal  half  eye's  diameter  less  than  their 
length.     Caudal  widely  forked. 

Color  of  old  alcoholic  specimen  somewhat  silvery,  darker  on  back, 
slightly  iridesi^ent  toward  head.  Naked  areas  of  head  seal  brown. 
Upper  edge  of  mandible,  a  space  ba<;k  of  maxillary,  and  border  of  pre- 
orbital  darker.  Dorsal  dusky  anteriorly,  light  posteriorly.  Other  fins 
colorless. 

Mea»uremenis  of  Aphareus  furcaUut, 


Lenirth  without  caudal  expreiwed  in  millimeters 

Head  expressed  in  hundredths  of  length 

Depth 

Eve 

Maxillary 

Height  ol  fourth  doixal  spine 

Height  of  Be<'ond  anal  Hpine 

Length  of  pectoral 

Length  of  ventraln 

Length  of  caudal  (in.  about  (broken) 

Length  of  caudal  peauncle 

Distance  from  tip  of  snout  to  first  dorsal  spine. . . 

Number  of  dorsal  rays 

Number  of  anal  rays 

8ca1  ea 


480 
31 
28 
5* 
16* 
11 
5 

28* 
16i 
24 
224 
36 
X.ll 
III.  8 
1,72,15 


We  have  skeletonized  one  side  of  our  specimen  and  find  that  its 
osteology  seconds  the  external  characters  in  showing  its  position  to  be 
in  the  family  Lutianidse.  It  has  the  characters  indicated  by  Dr. 
Theodore  Gill  for  that  family.  ''The  absence  of  distinct  tubercles 
from  the  cranium  for  the  articulation  of  the  epipharyngeal  bones,  the 
development  of  enlarged  apophyses  for  articulation  with  the  palatine 
and  preorbital  bones,  and  the  atrophy  of  parapophyses  of  the  anterior 
vei^tebrse.  The  parapophyses  may  be  said  to  be  absolutely  wanting  on 
the  anterior  four  vertebreB,  and  but  faintly  developed  on  the  fifth  and 
sixth,  or  even  seventh." 

The  supraoccipital  and  lateral  crests  not  extending  over  the  inter- 
orbital  region  places  Aphareus  with  that  section  of  the  family  to  which 
Aprion  and  Melts  belong.     It  shows  its  affinity  to  Aprion  in  having  a 
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contiiuious  dorsal  with  the  last  niys  of  the  dorsal  and  anal  filamentous, 
and  in  having  the  alisphenoids  attached  medially  restricting  anterior 
opening  to  the  brain  case  to  a  narrow  space  above  them  between  two 
descending' wings  from  the  frontals,  and  a  foramen  behind  them  in 
front  of  the  basisphenoid.  Aphareus  more  closely  resembles  Metis  in 
the  chamcter  of  the  periotic  region,  it  being  "'little  convex,  and  with 
the  bones  thick  and  unpolished/' 

THE   SKELETAL   CHARAtTEK-S   OF.  APHAREUS    Fl'RCATl'S    IN    DETAIL. 

Vomer  toothless;  at  the  anterior  end  somewhat  trilobate;  the  middle 
portion  rounding  upw^ard  while  the  latei-al  parts  recurve  backward 
and  downward. 

Ethmoid  wider  than  deep  with  the  usual  median  ridge  little  developed. 

Prefrontals  heav3%  swollen,  with  the  articular  fa.scets  for  the  pala- 
tine and  preorbital  well  developed,  and  with  the  usual  foramen  for  the 
passage  of  the  olfactory  nerve.  They  scarcely  touch  each  other  pos- 
teriorly, there  being  much  cartilage  interposed  between  them  and 
above  and  below. 

Frontals  thick  and  sculptured  with  fine  tracing  much  as  in  Tyutl- 
anus  ay<f. 

Behind  projection  on  sphenotic  to  which  suborbitals  attach  is  an 
unusually  deep  socket  into  which  the  rounded  anterior  part  of  hyo- 
mandibular  head  fits. 

Parietiils  widely  separated  by  supmoccipital,  and  with  a  well-devel- 
oped crest. 

Epiotic  developed  into  an  acute  point,  but  not  extending  backwards 
a.s  a  shelf.     Over  it  lies  the  upper  Ihnb  of  post  temponil. 

Supraoccipital  crest  rising  well  upwards.  Anteriorly  not  extending 
be^'ond  supi*aoccipital.  Posteriorly  extending  well  back  and  merging 
imperceptibly  into  ligamentous  tissue. 

Basioccipital,  prootic,  pterotic,  and  opisthotic  typical.  To  the  last, 
lower  limb  of  posttemporal  attaches  by  ligament. 

Parasphenoid  wide  under  myodome.  Laterally  sending  processes 
about  half  way  up  prootics.  Posteriorly  ending  in  two  points  and 
inclosing  three  sides  of  the  rectangular  opening  into  myodome. 

Bavsisphenoid  developed  downward  and  backward  as  a  spine.  A 
thin  lamella  of  bone  developed  from  its  anterior  edge  reaching  to  the 
parasphenoid. 

Exoccipitals  meeting  above  and  below  foramen  magnum  entirely 
surrounding  it. 

Alisphenoids  particularly  large,  attaching  suturally  to  each  other, 
and  restricting  the  anterior  opening  to  the  brain  case  to  a  narrow  slit 
above  them  between  two  descending  wings  from  the  frontals,  and  to  a 
very  small  semicircular  opening  below^  them,  which  latter  is  not  nearly 
£50  large  as  foramen  magnum. 
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Myodome  wide  anteriorly  and  little  longer  than  wide.  Opening  to 
exterior  [xwteriorly. 

Hyonmndihular  sending  a  very  long  process  downward  to  symplec- 
tic,  which  latter  lK)ne  is  almost  hidden  by  the  quadrate.  The  typical 
foramen  In^tween  the  iii)iit*r  edge  of  the  metapterygoid  and  hyoraandi- 
biilar  and  guarded  by  a  wing  from  the  former  tone  is  here  almost 
absent.  Otherwise  the  shape,  size,  and  armngement  of  the  elements 
which  make  up  the  suspensorium  is  typical. 

Opercular  apparatus  showing  no  departure  from  the  usual  j)ercoid 
arrang(»ment. 

Nawal  a  very  large  thin  wide  }>one,  which  attaching  to  frontal 
l)ehind,  to  epiotic  along  inner  edge,  and  its  outer  edge  curving  down- 
ward roofs  over  a  large  chamber  in  which  the  olfactory  organs  lie. 

Supratemi>onil  a  widely  forked  thin  tunnel  of  bone.  Its  inner 
branch  arching  over  the  skull  to  frontal,  its  outer  continuous  with 
sensory  canal  along  edge  of  ptei'otic. 

Preorbital  large,  extending  over  maxillaries.  8ul>orbitals  with  a 
well  developed  inner  shelf. 

wShoulder  girdle  showing  no  peculiarities.  Post-temporal  widely 
forked;  attached  to  skull  by  ligaments;  hypercoracoid  with  a  fora- 
men through  its  center;  actinosts  four,  graduated;  jK>stclavicle  w^ith 
both  elements  very  wide  and  thin. 

Four  branchiostegals  on  the  ceratohyal;  three  on  the  epihyal. 

Interhyal  short  and  with  a  roundt^d  head  which  curves  in  betwe^n 
hyonmndihular  and  symplectic. 

Basibranchials  two  in  number.  Hypobranchial  of  fourth  arch  lack- 
ing as  usual.  Inferior  pharyngeals  long  and  slender,  sepai*ate,  and 
covered  with  small,  curved,  cordiform  teeth.  Four  superior  pharyn- 
geals present  on  each  side.  The  first  or  suspensor}'  pharvngeal  is 
styliform  and  toothless  as  usual;  second,  bearing  an  irregular  row  or 
recurved  cordiform  teeth;  third  and  fourth  large,  united  at  bases, 
though  not  ankylosed,  and  bearing  large,  roundish,  and  sepanjt^jd 
pat<^;hes  of  similar  teeth. 

Angular  present,  small. 

Maxillaries  without  supplementar}'  bones,  processes  from  upper 
part  of  premaxillaries  very  short. 

Dental  surface  of  jaws  slightl}^  roughened  anteriorly,  but  no  teeth 
present. 

Pelvic  girdle  tj^pical;  fimily  attached  between  clavicles. 

Vertebra?  10  +  13  +  hypural  =  24.  Parapophyses  not  developed  on 
four  anterior  vertebrae;  a  rudimentary  one  on  fifth,  thence  grow- 
ing longer  posteriorly.  Inferior  and  superior  zygapophyses  well 
developed. 

Epipleurals  present,  none  on  centne  of  vertebrae. 
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Interspinous  bones  typical;  each  with  a  transvei-se  longitudinal 
lamella  of  bone,  best  developed  anteriorly.  Three  supplementary 
interneurals  present  anteriorly.  The  first  interhaemal  not  differenti- 
ated or  much  enlarged. 


EXPLANATION  OF  PLATES. 

SIGNIFICANCE   OF   REFERENCE    LETTERS   USED   ON    PL.\TEa.^ 

p.  Parietal. 

2xu(.  Parasphenoid. 

pf.  Prefrontal. 

pro.  Prootic. 

pto.  Pterotic. 

no.  Siipraoccipital. 

.s/)o.  Sphenotic. 

r.  Vomer. 

*The  plates  are  from  drawings  made  by  Chloe  Lesley  Starks,  Artist  of  the  Hop- 
kins Seaside  Lalx)ratory. 


ah. 
ban. 
ho. 

e. 

Alisphenoid. 
Basisphenoid. 
Basioccipital. 
Ethmoid. 

eo. 
epo. 

Exoccipital. 

Epiotic. 

Frontal. 

opo. 

Opisthotic. 
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Irl 


Crania  of  Alphareus  furcatus. 

For  explanation  of  plate  see  page  723. 
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A  REVIEW  OF  THE  LANCELETS,  HAG-FISHES,  AND  LAM- 
PREYS OF  JAPAN,  AVITH  A  DESCRIPTION  OF  TWO  NEW 
SPECIES. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  the  LeJand  SUmford  Jindor  VniversUy. 


In  the  present  paper  is  given  an  account  of  the  Leptocardii  and  Mar- 
sipoh^aiichn^  lancelets,  hag-fishes,  and  lampre3's,  known  to  inhabit 
the  waters  of  Japan.  It  is  based  on  material  collected  by  the  writers 
in  Japan,  in  the  summer  of  1900,  under  the  auspices  of  the  Hopkins 
Laboratory  of  Stanford  University.  Series  of  the  species  named  are 
deposited  in  the  U.  S.  National  Museum. 

Class  LEPTOCARDII. 
THE  LANCELETS, 

Skeleton  membrano-cartilaginous.  Notochord  persistent  and  ex- 
tending to  the  anterior  end  of  the  head,  inclosed  in  a  membranous 
sheath  as  is  the  cord-like  nervous  axis  above  it.  Heart  a  longitudinal 
tubular  vessel  which  gives  oif  branchial  vessels  which  unite  in  an  aorta; 
end  of  the  nervous  axis  not  dilated  into  a  brain  and  not  surrounded  by 
a  protective  capsule,  or  skull.  Blood  colorless.  Respiratory  cavity 
confluent  with  the  cavity  of  the  abdomen;  gill  slits  in  great  number, 
the  water  being  expelled  through  an  abdominal  pore  in  front  of  the 
vent.  Jaws  none;  the  mouth  a  longitudinal  fissure,  with  cirri  on  each 
side.  Body  lanceolate  in  form,  more  or  less  fish-like,  and  not  envel- 
oped in  a  tunic.  Dorsal  fin  present,  low;  anal  fin  usually  more  or  less 
developed. 

Small  marine  animals,  highly  interesting  to  the  zoologist  as  exhibit- 
ing the  lowest  degree  of  development  of  the  vertebrate  type.  The 
class  includes  but  the  single  order,  Arnphf(>.r! ov  Cirroitto/nL  (Kstttos, 
thin;  fcapdia,  heart.) 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXIII— No.  1233. 
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Order  AMPHIOXI. 

THE  CIRROSTOMES. 

This  order  is  equivalent  to  the  family  BranchUfntom  idas:  (a^(f>i^  l>oth ; 
oSvg^  sharp:   Cirrmtomi  is  from  cirrm^  a  lock  of  hair;  ffrojAa^  mouth.) 

Family  I.  BRANCHIOSTOMIDJi 

THE  I^NCELETS. 

Body  elongate,  lanceolate,  compressed,  naked,  colorless;  the  fins  rep- 
resented by  a  low  fold  extending  along  the  back,  with  usually  a  rudi- 
mentary fold  below  which  passes  by  the  vent  to  the  abdominal  pore. 
Mouth  inferior,  appearing  as  a  longitudinal  fissure,  surrounded  by 
conspicuous,  rather  stiff,  cirri.  Eye  mdimentary.  Liver  reduced  to 
a  blind  sac  of  the  simple  intestine.  Small,  translucent  creatures  found 
embedded  in  the  sand  on  warm  coasts  throughout  the  world.  The 
species  are  all  very  similar  in  appearance  and  habits,  and  the  numbers 
of  the  muscular  impressions  furnish  the  only  chai'acters  thus  far  known 
by  which  the  species  cun  be  distinguished. 

a.  Gonads  (reproductive  structures)  present  on  both  sides  of  the  median  line;  anal  fin 
present  with  traces  of  fin  rayy;  no  caudal  procens Braxchio8t<:)ma,  1 

1.  BRANCHIOSTOMA  Costa. 

BranchiostomaCosrr AyCenn'i  ZoologiciNapol.,  1834,  p.  49 (lumbriatm^lanecolatum  ). 
AinphiojTUS  Yarhell,  British  Fitches,  1836,  p.  468  {lanceolatiis) . 

Lancelets  with  the  gonads  or  reproductive  structure  present  on  both 
sides  of  the  median  line.  Anal  tin  present,  with  traces  of  rays.  Ver- 
tebral column  not  produced  backward  into  a  caudal  process.  Six  or 
seven  species  recognized,  found  in  the  warm  seas,  usually  buried  in 
sand  flats  at  no  great  depth.  They  are  very  tenacious  of  life,  and  will 
endure  considerable  mutilation,  {fipdyxioc.  gills;  (^TOjua,  mouth — the 
cirri  about  the  mouth  having  been  taken  for  gills  by  Costa.) 

a.  Myocommata  or  muscular  bands,  62  to  64. 

b.  Myocommata  l)ehind  vent,   10  or  11,   the  formula  usually  37-^16-h 
11=64 Nakagaav.i.:,  1 

I.  BRANCHIOSTOMA  NAKAQAW^  Jordan  &  Snyder,  new  species. 

Amphiorna  jjp.  Anj)re\vs,  Zool.  Anzeiger,  1895,  p.  468,  Goshi-no-ura,  Auiaknsa, 

Buzen. 
Arnphio.cus  sp.  Nakagawa,  Ann<»t.  Zool.  Jap.,  I,  1897,  p.  127.     Goshi-no-iira  in 

Higo,  Shikajima  in  Chikuzen. 

Muscular  bands,  37  +  1^>  +  11  =  64.  Usual  length,  1  to  2  inches. 
Body  relatively  long,  the  tail  short,  the  form  rather  stout.  Sandy 
coasts  of  Japan,  from  Misaki  southward  to  Kiusiu,  our  specimens  from 
Misaki,  presented  by  Dr.  Mitsukuri.  Others  in  Imperial  University- 
collected  at  Bungo  by  Dr.  S.  Matsubara,  atShikajima,  by  Dr.  S.  Hatta, 
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and  at  Misaki  (Koajiro  Bay)  by  Dr.  H.  Nakagawa.  Dr.  Ethan  A. 
Andrews  further  records  specimens  from  Goshinoura,  Amaku8a,  and 
Buzen,  in  Kiusiu.  Dr.  Andrews,  on  specimens  from  Kiusiu,  counts 
the  mustrular  bands  as  37  +  16  + 11  =  tU.  On  the  type  specimen  from 
Misiiki,  very  carefulW  counted  for  us,  by  Dr.  Nakagawa,  in  the 
Imperial  Univei-sity,  the  following  numbers  were  found  in  a  specimen 
of  45.5  M. 

Right  side,  37  + 16  - 10  =  63. 
Left  side,     37  -h  16  -f  1 1  =  64. 

The  specimens  from  near  Misaki  were  taken  in  Kofijiro  Bay,  just 
north  of  Misaki,  by  the  veteran  collector,  Kumakichi  Aoki,  of  Misaki. 

The  Japanese  lancelet  is  very  closely  allied  to  Branch! ostof mi  bd- 
clheri  (Gray),  {Ampkloxm  helcherl  Gray),*  from  Bass  Straits.  Accord- 
ing to  Dr.  Gunther,  the  types  of  this  species  have  the  muscular  bands 
37  + 14  + 13,  the  tail  longer  and  the  body  shorter  than  in  the  Japanese 
form.  It  is  possible  that  this  difference  is  due  simply  to  errors  in 
counting.  In  view,  however,  of  the  almost  entire  difference  in  species 
in  the  shore  fauna  of  Japan  and  that  of  Borneo,  it  seems  to  us  best  to 
regard  the  Japanese  lancelet  as  a  species  distinct  from  Ji,  helcherl. 
It  needs  comparison  with  no  other. 

Named  for  Dr.  H.  Nakagawa,  of  Tokyo,  well  known  as  an  entomol- 
ogist, in  recognition  of  his  excellent  work  on  the  present  species. 

Class  MARSIPOBRANCHII. 

THE  MYZONT8. 

Skeleton  cartilaginous;  the  skull  imperfectly  developed,  not  sepa- 
rate from  the  vertebral  column.  No  true  jaws,  no  limbs,  no  shoulder 
girdle,  no  pelvic  elements,  no  ribs.  Gills  in  the  form  of  tixed  sacs, 
without  branchial  arches,  six  or  more  in  number  on  each  side.  Nos- 
tril single,  median.  Mouth  subinferior,  suctorial,  more  or  less  circu- 
lar. Heart  without  arterial  bulb.  Alimenttiry  canal  straight,  simple, 
without  ca3cal  appencbiges,  pancreas,  or  spleen.  Generative  outlet 
peritoneal.  Vertical  iins  with  feeble  mys,  usually  continuous  around 
the  tail.  Naked,  eel-shaped  animals,  inhabiting  cool  waters,  both  fresh 
and  salt.  The}^  undergo  a  metamorphosis,  the  young  being  often 
quite  unlike  the  adult,     {^xapcxiniov^  pouch;  ftpdyxK^^  gili^-) 

ORDERS  OF  MARSIPOBRANCHII. 

(t.  Nasal  tube  duct-like,  with  cartilaginous  ringn  penetrating  the  palate;  gill  ojx^n- 
ings  remote  from  the  head,  opening  directly  into  the  pharynx;  no  eyes. 

Hyperotreti 

an.  Naaalduct  a  blind  sac,  not  penetrating  the  palate;  gill  openings  close  l)ehind  the 

head,  communicating  with  a  conunon  branchial  passiige  which  oi)enH  directly 

into  the  pharynx;  eyes  well  developed  in  the  adult IIi/pero(irfii 


^  Proc.  Zool.  Soc.  Ixmdon,  1847,  p.  35. 
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Order  HYPEROTRETI. 

THE  HAGFISHES. 

Nostril  tube-like,  with  curtilaginous  rings,  penetrating  the  palate, 
its  position  at  the  extremity  of  the  head,  over  the  mouth;  snout  with 
eight  })arbels;  mouth  without  lips;  one  median  tooth  on  the  palate  and 
two  comb-like  series  of  teeth  on  the  tongue.  Branchial  apertures  at 
a  great  distance  from  the  head;  a  series  of  mucous  sacs  along  each 
side  of  the  abdomen.  Intestine  without  spiral  valve.  Eggs  large,  with 
a  horny  case  provided  with  threads  for  adhesion.  Marine  lamprey- 
like  animals,  burrowing  into  the  flesh  of  fishes,  on  which  they  feed. 
They  may  l>e  referred  to  two  families,  differing  mainly  in  the  struc- 
ture of  the  gill  openings,     {vnepcoa,  palate;  rptjrob^  perforate.) 

a.  Branchial  ai>ertures  six  to  fourteen  on  each  gi<le,  each  leading  by  a  duct  to  a 

branchial  sac Eptatrdldx 

aa.  Branchial  ai>ertures  single  on  each  side,  from  which  diverge  ducts  to  six  bran- 
chial sacs Myjtinidx 

Family  II.  EPTATRETID.E. ' 

This  family  differs  from  the  Myxlnidw  chiefly  in  the  structure  of 
the  branchial  apparatus,  there  l)eing  six  to  fourteen  sacs  on  each  side 
which  receive  water  directly  from  the  esophagus,  as  in  3li/x!ni\  but 
the  emptying  ducts,  instead  of  passing  backward  and  downward  to  a 
conunon  external  opening,  as  in  My^vlne^  pass  directly  through  the 
wall  of  the  body,  so  that  there  are  as  many  external  openings  as  there 
are  gill  sacs.  Species  few,  inhabiting  the  colder  parts  of  the  Pacific, 
their  habits  similar  to  those  of  Jfi/jrhie  ghittuosa. 

The  hagfish  fastens  itself  usually  on  the  gills  or  isthmus  of  large 
fishes,  sometimes  on  the  eyes,  whence  it  works  its  way  very  rapidly 
into  the  inside  of  the  body.  It  then  devours  all  the  flesh  of  the  body 
without  breaking  the  skin,  so  that  the  fish  is  left  a  living  hulk  of 
head,  skin,  and  l)ones.  It  is  especially  destructive  to  fishes  taken  in 
gill  nets.  In  gill  nets,  in  summer,  these  empty  shells  of  fishes  are 
often  obtiiined.  When  these  are  tjiken  from  the  water,  the  hagfish 
scrambles  out  with  great  alacrity.  It  is  thought  that  the  hags  enter 
the  fishes  after  they  are  caught.  A  fish  of  10  to  15  pounds  weight 
will  be  devoured  by  them  in  a  single  night, 
a.  Gill  ojHMiings  nix  to  eight  on  each  side EjMatreiwf,  2 

*  We  adopt  the  name  Eptaftrtns  instead  of  Homea  in  deference  to  the  argument  of 
Professor  Gill  in  the  following  j)aper. 


Digitized  by  VjOOQ IC 


Ho,i233.      LAXCELETS,  etc.,  FROM  JAPAN— JORDAN  AND  SNYDER.       729 

2.  EPTATRETUS  Dumeril. 

E/itatrehis  (Dumeril)  Ci^oquet,  Diet.  Sei.  Nat.  XV,  1819,  p.  134  (rloinbeit  Dumeril, 

not  Lac^ptkle). 
Homea  Fleming,  Philos.  Zool.,  II,  1822,  p.  374  {Uwksi). 

Les  Heptatrhnes  DcmAril,  Cuvier  R^ne  Anim.,  2d  e<i.,  II,  1829,  p,  405  (cirrhafxis). 
Ileptatremes  (Diiin^ril)  M'MrRTRiE,  Anim.  Kingdom,  II,  18^il,  p.  298  [cirrhntuft) . 
JTeptalreina  YoiGTy  Das  Thierreich,  II,  1832,  p.  529  (cirrhattis). 
Bdellostoma  MtTLLER,  Abh.  Ak.  Wias.,  Berlin,  1834  {hexairema). 
Hepiatremes  Griffith,  Animal  Kingdom,  X,  18i^,  p.  621  (cirrhaius) . 

This  genus  includes  those  Eptatretidiv  which  have  six  to  eight  gill 
openings,  thus  differing  from  the  West  American  genus,  Polhtotrema^ 
which  has  from  ten  to  twelve. 

2.  EPTATRETUS  BURGERI   (Qirard). 
NUTAUNAGI  OR  SLIME-EEL. 

(Plate  XXX.) 

Heptratem<i  nrrhahim  Scrlbgel,  Fauna  Japoniea,  Poiss.,  1847,  p.  310,  pi.  cxliii, 

Nagasaki  (not  Petromyzou  eirrhatiut  Forater,  from  South  Afriea). 
Bdellostoma  cirrhatum  Ishikawa,  Cat.,  1897,  p.  (>3,  Coast  of  Musashi  (off  Tokyo). 
Bdellostoma  hurgeri  Girard,  Proc.  Ae.  Nat.  Sci.  Phil.,  1854,  p.  19^),  after  Schlegel. 

Snout  6  to  6f  in  distance  to  first  gill  opening;  gill  area,  with  six 
openings,  somewhat  longer  than  snout;  last  gill  opening  on  the  left 
side  double  the  size  of  the  others;  eye  well  developed;  head,  to  gill 
opening,  3+  to  3ii  in  length  of  body;  barbels,  eight,  the  outer  buccal 
barbels  longest  2  to  2%  in  snout;  inner  short  and  thick;  nasiil  l)arbels 
long,  much  longer  than  labrum,  the  lower  longest;  teeth  in  upper  row 
about  11  in  number;  tip  of  snout  or  labrum  verj-  broadly  rounded; 
its  width  greater  than  length  of  upper  barbel;  dorsal  and  anal  tins 
spreading  widely  on  the  tail;  greatest  breadth  of  tail  with  fins  one 
and  one-half  times  length  of  snout;  tail,  from  vent,  2\  in  head,  from 
gill  opening. 

Color  purplish  or  plum  color,  the  belly  a  little  dorsal,  and  anal 
darker,  conspicuously  edged  with  pale;  a  pale  ridge  about  middle  line 
of  back;  barbels  jmle;  row  of  slime  pores  distinct  along  whole  length 
of  body. 

Coasts  of  Japan,  from  Tokyo  southward,  not  rare.  Here  described 
from  three  large  examples,  the  largest  18i  inches  long,  from  Sagami 
Ba}'  (off  Misaki  and  off  Enoshima),  and  from  one  about  a  foot  in 
length  from  Wakanoura.  In  all  these  the  number  of  gill  openings  is 
six  on  each  side.  The  specimen  from  Wakanoura  has  the  snout  very 
much  shorter  than  either  of  the  others,  the  outer  buccal  bartel 
reaching  within  half  its  length  of  the  eye,  almost  a  w'hole  length  short 
in  the  others.  No  other  important  differences  appear,  and  probably 
this  is  within  the  range  of  individual  variation.     It  is  bai-pl}'  prolmble 
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that  the  spooimon  from  Wakanoiira,  with  the  short  snout,  may  lielong 
to  a  distinct  species.  In  general,  the  example  tigured  b}'  us  (from  off 
Enoshima;  Collection  of  U.  S.  Fish  Commission  steamer  AIiMUr*»>ot) 
agrees  with  SchlegeFs  plate. 

With  the  species  of  Jfi/xi?u\  this  species  is  known  to  the  Japam*se 
fisherman  as  XHtaunagi^  or  slime-eel.  The  two  species  are  alike  in 
size,  color,  and  habit.  Epfatretu^  hurgeri  may  be  known  by  the  pres- 
ence of  six  gill  openings  on  each  side,  instead  of  one,  by  the  verj-  blunt 
upper  lip  or  tip  of  snout,  and  by  the  paler  edges  to  the  fins.  The  eve 
is  nuich  more  distinct  than  in  Myxlne. 

Named  for  its  discoverer.  Burger,  who  collected  for  Siebold  and 
Schlegel. 

Family  III.  MYXINIDiE. 

Body  eel-shaped,  covered  by  a  thin  skin,  which  is  easily  detached. 
Along  the  lower  side,  for  nearly  the  whole  length  of  the  animal,  are 
two  rows  of  mucous  glands,  each  with  an  external  opening,  yielding" 
an  abundance  of  mucus,  which  renders  these  animals  excessively  slimy. 
No  eyes.  Bmin  small,  of  the  noniial  fish  type.  Skull  little  devel- 
oped, cartilaginous;  the  flexible  notochord  inclosed  in  its  sheath  and 
extending  from  the  base  of  the  skull  to  the  end  of  the  tail,  represent- 
ing the  spinal  column.  Mouth  round,  suctorial,  without  lips,  with  a 
few  barl)els  on  each  side.  Nostril  single,  large,  on  the  median  line 
above,  and  at  the  very  front  of  the  head,  provided  with  two  pairs  of 
barbels.  Teeth  strong,  a  single  median  one  on  the  roof  of  the  mouth, 
and  two  rows  on  each  side  of  the  tongue,  which  is  a  powerful  organ, 
with  a  strong,  fibrous  tendon  moving  in  a  muscular  sheath.  Alimen- 
tary canal  a  simple,  nearly  straight  tube,  without  spiral  valve;  gill 
sacs  placed  on  each  side  of  the  oesophagus,  lying  directh*  against  its 
outer  walls.  The  water  passes  into  them  by  a  small  pore  opening 
directly  from  the  (i\sophagus  into  each  sac.  It  is  then  passed  out  by  a 
duct,  which  continues  ])ackward  along  the  outer  walls  of  the  sacs  to 
the  abdominal  wall  at  the  end  of  the  last  sac,  where  all  the  ducts  from 
one  side  unite  into  one,  and  the  water  is  emptied  at  the  branchial  open- 
ing on  each  side  of  the  median  line.  In  close  connection  with  the 
branchial  opening  on  the  left  side  there  is  a  third  opening  that  leads 
by  a  very  short  duct  to  the  oesophagus,  and  hence  into  the  branchial 
sacs,  at  the  times  Avhen  the  supply  of  water  is  cut  off  by  the  head  being 
buried  in  the  flesh  of  the  animal  on  which  it  feeds.  Vent  close  to  tip 
of  tail.  Ovary  single,  on  the  right  side.  No  oviducts;  the  mature 
eggs  falling  into  the  abdominal  cavity  and  excluded  through  the  peri- 
toneal opening  at  the  side  of  the  vent.  Kggs  with  a  horny  case,  and 
threads  for  adhesion.  Parasitic  anmials,  burrowing  into  the  bodies  of 
fishes,  and  found  in  the  cold  seas.  One  genus,  with  several  species, 
found  in  most  cold  seas. 
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3.    MYXINE  Linneeus. 

Myx'me  LixN^rs,  Systema  Naturae,  10th  ed.,  1758,  p.  650  (glatinosa), 
GaMrobranchus  Bujch,  Ichth.,  XII,  1797,  p.  51,  pi.  cxccxiii  (ccrcus). 
MurxiiobUiina  Lacepkde,  Hist.  Nat.  Poise.,  V,  1803,  p.  647  (oliracea), 
Anopsus  Rapinesque,  Anal,  de  la  Nature,  1815,  p.  493  {olivacea), 

CharacterH  of  the  genus  included  above. 
(An  old  name,  from  //i^^a,  slime.) 

3.  MYXINE  GARMANI  Jordan  and  Snyder,  new  species. 

Myx'hie  austraUs  GOnther,  Challenger  Fishes,  1887,  p.  267,  not  tyjw,  Hyalonema 

Ground  off  Enoshima. 
yfy.cine  sp.  G  arm  an.  Deep  Sea  Fishes,  1900,  p.  345. 

Teeth  in  upper  series  ten  in  number;  the  anterior  three  confluent 
at  base  but  not  enlarged,  rather  narrow  and  not  longer  than  the  next 
teeth;  labrum  or  tip  of  snout  above  narrowly  triangular,  pointed  at 
tip,  resembling  the  barbels,  and  scarcely  shorter  than  the  barbel 
standing  next;  pectoral  pores  about  thirty;  nasal  barbels  well  devel- 
oped, the  upper  somewhat  shorter;  buccal  barbels  prominent,  the 
inner  pair  short  and  thick,  the  lower  longer  than  the  rosti-al  barbels. 
G i  11  openings  moderate,  inserted  a  little  before  end  of  first  third  of  body ; 
v^ent  a  little  before  middle  of  dorsal  tin;  anal  scarcely  as  deep  as  borsal. 
Color  dark  purplish  brown  or  plum  color,  slightly  paler  below; 
liarbels  pale;  dorsal  and  anal  not  edged  with  paler,  no  pale  ridge 
along  back. 

lX\scribed  from  three  specimens,  the  largest  19i  inches  long,  in  fine 
condition,  the  others  injured,  all  taken  off  Misaki,  where  the  species 
is  i-ather  common. 

It  was  first  noticed  by  Dr.  Giinther  who  had  half  a  dozen  specimens 
from  the  Hyalonema  grounds  oft'  Enoshima,  at  a  depth  of  345  fathoms. 
Dr.  Giinther  identifies  these  specimens  with  2fy,vuie  amtrab's  Jenyns, 
from  Patagonia,  and  further  ''believes''  on  rather  scant}'^  evidence 
''that  Heptatrema  drrhatiun  of  Schlegel  (7i/>^a^/v^?^^  J^/z'^tv/)  should 
be  referred  to  the  same  species.'' 

As  to  this  Mr.  Ganiian  very  properly  observes:  ''The  results  of 
comparisons  of  representatives  of  the  genus  from  other  parts  of  the 
world  are  such  as  to  raise  doubts  concerning  the  specific  identity  of 
the  Japanese  species  with  either  of  the  species  of  Myxine  from  other 
regions." 

The  Japanese  form  is  in  fact  distinct,  allied  to  M,  trident ifjcr  Gar- 
man,  from  Sandy  Point,  Patagonia,  in  its  dentition,  and  to  2L  aciiti- 
fnms  Garman,  from  the  same  region,  in  the  form  of  its  labrum,  or 
front  of  snout. 

Named  for  Samuel  Garman,  of  Harvard  University,  in  recognition 
of  his  excellent  work  on  the  species  of  Myxine. 
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Order  HYPEROARTII. 

THK  LAMPREYS. 

Nasal  durt  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  P*fro)inj20)}i(hp.  {vTtepcoa^  palate: 
apt  log,  complete:  i.  e.,  entire.) 

Family  IV.  PETROMYZONID^. 
(THK  LAMPREYS.) 

Body  eel-.shaped,  siilH\vlindrieal  anteriorly,  compressed  behind:  the 
mouth  nearly  circular,  suctoriaK  usually  anned  with  horny  teeth, 
or  tooth-like  tul>ercles  which  are  simple  or  multicuspid  resting  on 
papilhe:  those  immediately  above  and  those  immediately  l)elow  the 
oesophagus  more  or  less  specialized:  eyes  developed  in  the  adult;  gill 
openings  7,  arninged  in  a  row  along  the  sides  of  the  '' chest :^'  nostril 
on*  top  of  the  head  just  in  front  of  the  eyes;  lips  present,  usually 
fringed;  dorsal  fin  more  or  less  deeply  divided  by  a  notch;  the 
posterior  part  conmionh'  continuous  with  the  anal  around  the  tail; 
intestines  with  a  spiral  valve:  eggs  small. 

These  animals  undergo  a  metamorphosis;  the  young  are  usually 
toothless  and  have  the  eyes  rudimentary.  Separate  generic  names 
{Aiiniiom^tts,  jSrf*/r('/Mo)/ift,  Ch!lo2)tt'ruj<)  had  been  applied  to  these 
larval  forms  })efore  it  was  discovered  that  they  were  the  normal  yoiuig 
of  the  true  lampreys. 

The  lampreys  inhabit  rivers  of  temperate  regions.  They  attach 
theinselvcs  to  fishes  and  feed  ))y  scraping  off  the  flesh  with  their  m.sp- 
like  teeth.  Most  of  them  ascend  rivers  or  brooks  at  the  spawning 
season,  after  which  verv  many  of  the  individuals  die. 

fl.  Second  dorsal  continuous  with  caudal. 

/i.  Snpraoral  and  infraoral  lamim^  with  teeth  or  tooth-like  tubercles. 

c.  Supraoral  lamina  very  large,  expanded  laterally,  forming  a  crescent- 
shai>ed  plate  with  a  cusp  at  either  end  and  rarely  a  very  small 
nuHiian  cusi);  anterior  lingual  tooth  little  develoi>ed,  its  edge 
cre8cent-Hhai>ed  and  dentate,  the  middle  denticle  enlarged;  buccal 
disk  small,  the  lateral  teeth  small  and  never  tricusjHd;  dorsal  tine 
separate  t»r  unite<l  at  })ase;  small  lamj)reys;  liuviatile.  /^7»j;x7r<i.  4. 

4.  LAMPETRA  Gray. 

lAinipefni  Gray,  Pnx!.  Zool.  Soc.  I^ndon,  1851,  p.  2;i5  [ffnriaiU). 

Lampreys  of  small  size,  with  the  dorsal  fin  emarginate.  or  divided 
into  two  parts,  the  posterior  portion  continuous  with  the  low  anal  tin 
around  the  Uiil;  supraoial  lamina  broad,  forming  a  crescentic  plate, 
with  a  large  bluntish  cusp  at  each  end.  and  nirely  a  very  small 
median  cus]);  lingual  teeth  small,  with  a  crescent-shaped  dentat« 
edge,  the  median  denticle  enlargt^d:  buccal  disk  small,  its  teeth  few 
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a.rid  never  tricuspid.     Small  lampreys  inhabiting  the  l)rooks  of  Europe, 
.A^sia,  and  North  America. 

«.  Dorsal  fin  divided  into  two  parts,  separate  or  joined  at  base  only;   infraoral 

lamina  with  6  to  8  sharp  cusps jnponica^  4 

CM.  Dorsal  fin  distinctly  continuous,  but  with  a  sharp  notch;  infraoral  lamina  with 
6  to  7  blunt  cusps mitsukurii,  5 

4.  LAMPETRA  JAPONICA   (Von  Martens).      . 

YATSUMEUNAGI  (EIGHT-EYED  EEL). 

Petromyzonjaponi^nis 'Martehs,  Archiv.  Naturg.,  XXXIV,  1868,  p.  3;  Japan. 

Pelromyzon  JluvuitUis  Ishikawa,  Prel.  Cat.,  1897,  p.  63,  Yamagata,  Niigata, 
Takata,  R,  Shimigu,  Totomi,  Owari,  Kioto,  Uji  in  Yamashiro,  Lake  Biwa  at 
Nagahama  in  Omi,  Hatta,  Lampreys  of  Japan.  Rivers  of  southern  Hondo. 
(Not  of  Linnfeus. ) 

Supmoral  lamina  forminf^  a  long,  crescentic  plate,  with  a  sharp 
cusp  at  either  end;  no  median  cusp;  infraoral  lamina  with  seven  (six 
to  eight)  sharp  cusps,  w^hich  are  nearly  equal,  except  that  the  outer  is 
much  broader  than  the  others;  lateral  teeth,  three  on  each  side,  each 
with  two  cusps;  tongue  with  nine  cusps,  the  median  much  the  larg- 
est; lips  fringed;  two  rows  of  simple  teeth  in  front  of  mouth  above. 
Dorsal  fins  entirely  separate,  the  first  not  quite  half  the  height  of  the 
second,  the  interspace  2 J  in  head;  2 J  in  length  of  first  dorsal.  Gill 
openings,  7;  head,  lyV  in  thorax;  snout.  If  in  head;  head,  10  in  total 
length;  greatest  depth.  If  in  head.  Tail,  4^  in  total  length.  Blackish; 
paler  below;  tail  darker;  dorsals  edged  with  pale. 

Rivers  of  southern  Hondo,  north  about  to  Niigata  and  Sendai,  gen- 
erally common.  Here  described  from  a  specimen  18^  inches  long 
from  Shinano  River  in  Echigo.  Other  specimens  obtained  by  us  are 
from  near  Tokio  (infraoral  cusps  six,  the  outer  more  enlarged);  one 
from  Noyshiro,  six  cusps;  Noyshiro,  eight  cusps,  the  two  outer  coal- 
escent  on  either  side. 

This  species  is  very  close  to  Lampetra  auna  (Bean),  of  the  Yukon 
River,  and  to  Lampetra  JiuoiatlU^  Linnaeus,  of  the  streams  of  Europe. 

Our  material  is  not  suflicient  to  show  that  it  is  really  difl^erent  from 
either  or  both  of  these.  It  is,  however,  very  undesirable  to  unite 
nominal  species  from  widely  separated  regions  until  identity  is  actu- 
ally shown.  This  species  seems  to  have  a  higher  second  dorsal  than 
the  European  species.  From  Dr.  Hatta's  map  of  the  distribution  of 
lampreys  in  Japan,  it  is  evident  that  the  present  species  has  a  much 
more  southerly  range  than  the  other.  This  would  indicate  that  it  is 
not  identical  with  the  lamprey  of  the  Yukon.  The  species  is  known 
in  Japan  as  Yatsumeunagi,  or  Eight-eyed  Eel. 

Lanqhtra  enistil  (Dybowski)  (Fischfauna  des  Anuirgebictes,  1S72, 
220),  from  the  mouth  of  the  Amur,  is  also  close  to  Lainpttra  japon- 
ica^  but  is  said  to  have  19  denticles  in  a  row  across  the  tongue. 
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5.  LAMPETRA  MITSUKURII  (Hatta). 

Petronnfzan  hranrhialif  Ihiiikawa,  Prel.  Cat.,  1897,  p.  63,  Sapiwro,  Hokkaido. — 
Hatta,  lAnipreyn  t)f  Japan,  riverp  of  northern  Japan  (not  of  Lirina^ujs  1. 

Jjftmjhtra  mit»nh>rn  Hatta,  Ms.  Iw-^eti  on  Petromyzon  bniuchiafij*  Hatta,  nut  <»f 
Linna'us. 

Ijttmpftrn  miimkurii  Jokoan  an<i  Snyder,  Proo.  T.  8.  Nat.  Mus.,  1900,  p.  :};^5  mo 
clt»s<'ription;  younjf  iJ|)eoimens  from  Tokio  and  Lake  Biwa  referre<l  to  l»y 
ern)r:  tbos«*  }K»lonjf  to  L.  jnfxmicd): — Jordan  i^  Snyder,  Catal.  Fis»h.  Japan, 
U)01. 

Siipraoral  lamina  forming  a  crescentic  plate,  shorter  than  in  Z. 
japonicds  the  cusp  at  either  end  shorter  and  more  obtuse;  infraoral 
lamina  with  a})out  six  blunt  cusps,  the  outer  ones  much  broader  and 
longer  than  the  others:  lateral  teeth  three  on  eaeh  side,  each  bicuspid 
and  blunt,  two  or  three  rows  of  simple  teeth  in  front  of  suj>raonil 
lamina;  lips  fringed. 

Dorsal  tins  coimeeted,  the  tirst  two-fifths  to  one-third  height  of  sec- 
ond, the  connecting  membrane  of  the  two  tins  about  one-third  height 
of  first.  Head  li  in  fii-st  dorsal,  about  one-tenth  longer  than  tliorax: 
gill  oi)enings.  7;  head,  i*  in  total  length:  tail,  4:  iVl  muscular  impres- 
sions between  gill  openings  and  vent. 

Color  bluish-l)lack,  the  1h»11v  white:  tip  of  tail  blackish:  tins  pale, 
edged  with  darkiM-. 

Rivers  of  Hokkaido,  and  Hondo  north  of  Sendai  and  Niigata,  gener- 
ally common.  Here  described  from  eight  specimens,  one  5i,  the 
others  12  to  14  inches  in  length,  obtained  from  the  Ishikari  River,  at 
Sapporo  in  Hokkaido.  The  smallest  one  has  seven  infraoi-al  cusps 
and  the  teeth  are  less  developed.  It  agrees  in  all  other  regards  with 
the  largest  one. 

From  the  lampreys  of  southern  Japan  this  species  is  at  once  dis- 
tinguished by  the  united  dorsals. 

This  species  is  related  to  La)aj)etra  v:ild<n*i  of  the  eastern  Uniteii 
States,  and  still  more  closely  to  Lampetra  pJanein  (Bloch)  of  Europe. 
It  will  require  actual  comparison  of  specimens  to  sepai-ate  it  from  the 
latter,  but  our  experience  with  other  species  in  widely  separated  regions 
shows  that  it  is  very  hazardous  to  assume  identity  of  species  simply 
because  superticial  and  noncompai'ative  descriptions  indicate  no  differ- 
ence. The  Japanese  species  seems  to  reach  a  larger  size  and  to  have 
higher  tins  than  the  European. 

Named  for  Professor  Mitsukuri,  of  the  Imperial  University  of  Japan. 
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The  upper  illustration  represents  an  under  view  of  the  head  of  Myxine  garmani^ 
for  description  of  which  see  page  731. 


»- 
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THE    PROPER    NAMES    OF    BDELLOSTOMA    OR    HEPTA- 

TREMA. 


By  Theotk)re  (till, 

Hcynnrary  Associate  in  /oology/. 


The  Jlyperotretcs  with  seven  and  six  lateral  branchial  apertures  have 
l>een  generally  designated  of  late  years  as  the  genus  Bd*>lloHtrnna>  This 
name  was  proposed  by  Johannes  MiiUer  in  1S;34.  Long  before  this 
name  was  proposed,  however,  no  less  than  four  others,  or,  including 
orthographical  modifications,  eight  others,  had  been  proposed  for  the 
same  type.  I  have  long  used  Ileptatrema^  }>ut  had  casually  referred  to 
a  name  (Homed)  proposed  by  Fleming.  Mr.  Garman,  not  knowing  the 
original  notices  of  the  previous  names,  felt  compelled  to  assume  that 
ILmu^a  was  the  first  published  and  adopted  it.  With  laudable  caution, 
however,  he  made  the  proviso  that  '•  unless  it  can  be  shown  that  there 
was  use  of  the  name  Heptatremn  previous  to  1822  it  will  have  to  give 
way^  to  IFomea,^^  President  Jordan  and  Mr.  Snyder  had  also  adopted 
that  name,  but  the  alternative  by  no  means  follows.  The  real  history 
of  the  nomenclature  of  the  genus,  therefore,  seems  to  be  urgently 
demanded  and  T  now  give  the  facts  known  to  me  for  many  years,  but 
not  published.  I  Unfortunately  the  name  Heptatrema  will  have  to  be 
given  up,  if  the  current  view  that  the  generic  name  must  be  clothed 
in  a  Latin  garb  is  strictlv  adhered  to. 


In  1818,  Cloquet^    gave    an  article  on    Cyclostomes^   in  which  he 
summed  up  his  conclusions  in  the  following  dichotomous  table: 

Famille  d^s  Cyclostomes. 


Liivree 


tentacul^a :    trous    des  r deux,  ventraux Myxine. 

branchies  au  nombre  de\8ept,  lat^raux Eptatreme. 

fdent^e Lamproie. 

Isaiifl  palpee  ni  tentacules;  bouche  j^^^  ^^^^ Ammocoete, 

This  is  the  first  notice  of  Eptatreme.     No  genotype  was  mentioned. 


*  Dictionnaire  des  Sciences  Naturellee,  XII,  pp.  301-304. 
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11. 

In  1.S19,  Cloquet*  publiished  an  article  under  the  caption  ^^Eptatrlttt£ 
oil  Eptatvete"'  which  may  well  be  reproduced  hi  extenm, 

ElTATR^ME   OU   EPTATIlilTE    {IcldhyoC). 

>l.  Diiiueril  a  doime  ce  iiom  i\  uii  genre  de  poiseona  de  la  famille  des  cycloetomep, 
et  voisin  par  cona^quent  des  lamproies  et  des  myicines.  II  lui  assigne  les  caract^^rea 
Buivant: 

Corp*  cylimirlfjuej  iiu,  risfjueiw;  ItoxLche  tiron^jiUe,  arrondie;  Ihrres  tentaexd^e^;  avpt  tt^'U* 
lateraux pour  le*  branchU'». 

A  I'aide  de  ces  notes  on  distinguera  au  premier  coup  d'oeil  les  eptatit-uies  «le9 
Lamproies  et  des  AMMocfexEs,  qui  n'ont  point  les  Idvrea  tentaculees,  et  des  Myxixes, 
qui  n'ont,  pour  ouvertures  des  branchies,  que  deux  trous  ventraux.  (Voyez  its 
mote  et  Cycu)stomes.) 

Le  mot  eptatr^me  est  grec  et  signilie  qui  a  sept  trous  (kitra,  sejMemj  et  rprfiia,  ftjra- 
meu).  M.  Dum(5ril  avoit  d'abord  propose  le  mot  epUicUrctej  <iui  a  la  meme  A-aleur 
{eTcraKi^j  »eptie»y^X  rpr^rog,  perforatiut).  On  ne  connoit  encore  qu'une  esji^-e  <lans 
ce  genre,  c'est 

L'EPTATRfeTE  DoMBEY,  Eplotretus  Duinbeii,  Dumtiril;  le  Gaktobranchk  I>ombey, 
Laeejxkle.  Tete  arrondie  et  plus  groese  que  le  corps;  qiiatre  barbillons  j\  la  levre 
superieure;  dents  pointues,  comprim^s,  triangulaires  et  dispos^es  sur  deux  raiigs  rir- 
culaires;  I'exterieur  est  compost  de  vingt-deux  de  ces  denti?,  et  I'interieur  de  quan^rze 
seulement;  une  dent  plus  longue  que  les  autres  et  rei*ourb6e,  placee  au  milieu  do 
palais;  point  de  traces  d'yeux;  queue  trtis-courte,  arrondie  jI  rextr^mite  et  terniiuec 
par  une  nageoire  qui  se  reunitil  celle  de  I'anus. 

Ces  deux  nageolres  sont  les  seules  que  1' animal  pp6jente;  ellea  sont  tros-bas^t^  et 
trejs-difficiles  jI  distinguer. 

^I.  le  comte  de  LaccpOde,  le  premier,  a  fait  ct)nnoitre  cet  animal  curieux  il'apri* 
une  i^eau  sOche  (jui  avoit  «5te  apportee  des  mers  du  Chili  par  le  tx^l^bre  voyageur 
Dombey.  Mais  il  Tavoit  place  dans  son  genre  Gastobranche,  j\  cote  de  la  myxine,  et 
nous  avons  fait  voir,  en  en  exposant  les  caract^res,  quMl  en  diffcroit  d'une  maniere 
notable. 

Depuis  cette  <5po(iue,  dans  un  Momoire  lu,  le  1"  Juin  1815,  :\  la  Sotuete  royale  de 
Londres,  Sir  Everard  Home  a  donne  la  description  des  organes  de  la  respiration  de 
I'eptatrOme,  d'aprC^s  un  individu  rapport^S  de  la  mer  du  Sud  jmr  Sir  Joseph  Banks. 
Ces  organes,  dit-il,  resemblent  tl  ceux  de  la  lamproie  pour  le  nombre  des  ouvertures 
exterieures  et  pour  celui  des  sacs  branchiaux;  maia  ils  se  rapprochent  de  ceux  dea 
myxines,  en  ce  qu'il  n'y  a  aucune  apimrence  de  thorax  ni  de  i)^ricarde  cartilagineiix; 
les  sacs  branchiaux  eux-memes  sont  des  spheroides  aplatis,  dispose?  verticalement; 
leur  cavite  est  petite;  leurs  parois  sont  elastiques,  et  leur  orifice  int^rieur  commimique 
directement  avoc  Tcesophage,  qui  est  d'un  fort  petit  calibre,  et  (jui  se  termine  i^ar  un 
repli  membraneux  lache  et  transversal. 

IJEptdtrete  a  ime  narine  posterieure  et  une  esp^ce  de  luette,  une  vesicule  du  fiel, 
une  raugee  de  glandes  volumineuses  de  chaque  c6t^  de  Pabdomen,  et  un  intextin 
soutenu  par  un  nu'senti^re. 

Les  organes  de  la  generation  sont  semblables  jl  ceux  de  la  lamproie. 

Sir  Everard  Home  pense,  dans  le  Memoire  que  nous  venons  de  citer,  que  cet 
animal  doit  faire  im  genre  partii-ulier  et  distinct  de  celui  des  lamproies  et  dta 
myxim^s.  Cost  A  une  i»po(iue  od  il  ne  iwuvoit  connoitre  le  travail  de  Tauteurangloifl, 
que  M.  Dumcril  ctablir?s<)it  u  Paris  son  genre  Eptatr^me,      (H.  C. ) 


*  Dictionnaii-e  des  Sciences  Naturelles,  XV,  pp.  134-136. 
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The  question  of  nomenclature  in  this  case  has  })een  complicated,  not 
only  by  the  diversity  of  names  suggested,  but  also  by  the  specification 
or  naming  of  the  type  of  the  genus  and  the  statement  as  to  the  estab- 
lishment of  the  genus  by  Dum^ril. 

The  type  was  designated  aa  being  identical  with  the  '^  Gastrobranche 
Do^nhey'^'^  of  Lac^pede.  Now,  the  fish  of  Lac^pede  was  a  dried  skin 
which  did  not  show  the  branchial  apertures  (at  least  they  escaped 
Liacepede's  attention),  and  of  course  the  data  as  to  the  number  of 
branchial  apertures  and  their  structure  could  not  been  derived  from 
that  fish,  but  evidently,  as  was  indeed  confessed,  were  based  on  the 
dissections  of  Sir  Everard  Home.  The  species  ^^Eptatretus  Dmriheii 
Dum^ril,"  of  Cloquet  was  therefore  a  composite,  the  description  of  the 
dentition  having  been  derived  from  Lac^pede  and  the  rest  from  Home. 
The  indterutl part^  however,  relative  to  the  number  and  stmcture  of 
the  bmnchial  apertures  and  pouches,  xoas  due  to  Ilane,  The  generic 
chamcters,  in  fact,  were  entirely  derived  from  Home,  and  the  specific 
name  used  was  shnply  the  result  of  a  iiiuideiitification^  it  having  been 
erroneously  assumed  that  the  species  of  Home  was  the  same  as  that  of 
Lac^pede. 

Cloquet's  statement  that  Dumoril  had  established  the  genus  before 
he  could  have  known  of  Home's  article  need  not  detain  us  or  deter  us 
from  arriving  at  the  only  legitimate  conclusion.  Possibly  Dumdril 
might  have  thought  or  even  perceived  that  there  were  lateral  branchial 
apertures  and  given  a  name,  but  he  could  not  have  been  certain  of  his 
premises  till  he  had  seen  Home's  work. 

It  will  further  appear  that  the  only  one  of  the  throe  names  unagined 
for  this  genus  accompanied  by  a  latin  equivalent  is  Eptat/retus.  Much 
as  I  dislike  to  substitute  that  name  for  Ileptatrenm  or  Ileptatremim^ 
there  is,  I  suppose,  no  alternative  against  it.  Although  the  French 
equivalent  of  the  latter  name  was  especially  framed  for  it  from  the 
Greek,  that  fact  will  be  regarded  by  almost  all  American  nomenclators 
at  least  insufficient,  since  it  was  used  in  French  guise  only.  Both 
Dumoril  and  Cloquet  evidently  intended  to  use  EptatremuH  but  in 
their  senseless  maunderings  failed  to  do  so. 

in. 

In  1822,  Fleming,^  not  knowing  the  work  of  his  predecessors,  pro- 
posed a  now  name,  adding  after  "1.  Petromyzon,"  the  following: 

2.  HoM£A.     Margin  of  the  mouth  bearded. 

1  have  ventured  to  name  this  genus  in  honor  of  Sir  Everard  Home,  who  has  so 
saccessfuUy  invewtigate^l  the  aerating  and  reproductive  organs  of  the  tribe  to  which 
it  belongs,  and  who  has  pointed  out  it«  distinguishing  internal  characters.  The 
trivial  name  is  due  to  the  late  illustrious  Banks,  by  whom  the  species  was  brought 
to  this  countrv  from  the  South  Seas.     H.  Banksii. 


'  Philosophy  of  Zoology,  II,  p.  374. 
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In  a  footnote  to  page  375,  he  reproduced  the  following  remark^s  of 
Sir  Everard  Home: 

In  an  animal  brought  from  the  South  Seas  by  Sir  Joseph  Banks,  intermediate 
between  the  lamprey  and  myxine,  but  differing  so  much  from  both  aa  to  form  a 
distinct  genus,  the  respiratory  organs  resemble  those  of  the  lamprey  in  the  numl^er 
of  external  openings,  and  the  number  of  bags;  but  these  organs,  and  many  other 
partii,  differ  in  the  following  particulars,  in  which  they  agree  with  those  of  the 
myxine.  There  is  no  appearance,  whatever,  of  thorax,  nor  is  the  pericardium  c^ar- 
tilaginous;  the  bags  are  flattened  spheres  placed  perpendicularly,  their  cavities  are 
small,  their  coats  elastic,  and  the  internal  orifices  communicate  directly  with  the 
(esophagus,  which  is  small.  The  cesophagus  does  not  terminate  in  a  valvular  slit, 
but  in  a  loose  membranous  fold;  there  are  two  rows  of  teeth  on  each  side  of  the 
tongue,  t)ent  downward,  long,  and  pointed.  There  is  a  posterior  nostril,  and  an 
appearance  resembling  an  uvula.  There  is  a  gall  bladder,  a  row  of  large  mucous 
glands  on  each  side  of  the  belly,  and  there  is  a  mesentery  to  the  intestine.  PblL 
Trans.  1815,  p.  258,  pi.  xii,  fig.  1. 

The  first  subsequent  reference  to  this  name  Iloinea  was  by  the  pres- 
ent writer  in  1894.'  In  connection  with  comments  on  Dr.  Howard 
Ayers's  views  respecting  the  Bdellostomids  and  his  preference  for 
BddloHtmrui  over  Heptatretiia^  because  the  species  of  that  genus  fre- 
quently deviate  from  seven  in  the  number  of  pairs  of  gills,  it  was 
suggested  that  the  name  Ilotiwa  was  not  open  to  that  objection  and,  as 
it  was  long  prior  to  Bddlmtoma^  might  be  used  by  Dr.  Ayers  and 
those  who  shared  his  views.  Mr.  Garman,  however,  has  taken  up 
the  name  for  another  reason,  as  already  indicated  at  length. 

The  history  of  the  genus  may  be  briefed  in  the  following  synonymy: 

EPTATRETU8. 

Eptatrhne  Dumeril  fide  Cloquet,  Diet.  Sc.  Nat,  XII,  1818,  p.  304. 

Eptatrhne  or  E})tatrhte  Dum^ril  fide  Cloquet,  Diet.  Sc.  Nat.,  XV,  1819,  p.  134. 

EptatrHus  Dumeril  fide  Cloquet,  Diet.  Sc.  Nat.,  XV,  1819,  p.  135. 

Ejytadtrke  Dumeril  fide  Cloquet,  Diet.  Sc.  Nat,  XV,  1819,  p.  135. 

Homea  Fleming,  Phil.  Zool.,  II,  1822,  p.  374. 

Les  Ileptairemes  "Dum^r/'  Cuvier,  B^ne  An.,  n.  ed.,  II,  1829,  p.  405. 

Heptatremus  "Dumer."  M'Murtrie,  Animal  Kingdom,  II,  1831,  p.  298. 

Heptatrema  Voigt,  Thierreich,  II,  1832,  p.  529. 

Heptair ernes*  Griffith,  Animal  Kinjfdom,  X,  1834,  p.  621. 

BdeUostoma  MtJLLER,  Abhandl.  Akad.  Wiss.  Berlin,  1834. 

In  accordance  with  a  generally  accepted  rule,  the  family  name  must 
be  altered  to  accord  with  the  facts.  Eptatvetidm  consequently  will  be 
the  name  for  the  family  typified  by  Eptratretus. 

1  American  Naturalist,  XXVIII,  p.  584. 
'Heptatremee  is  given  as  a  regular  Latin  name. 
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LIST  OF  FISHES  COLLECrTED  IN  18S3  AND  18S5  BY  PIERRE 
LOUIS  JOUY  AND  PRESERVED  IN  THE  UNITED  STATES 
NATIONAL  MUSEUM,  WITH  DESCRIPTIONS  OF  SIX  NEW 
SPECIES. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  the  Leland  Stanford  Junior  Univer»Uy. 


During  the  year  1883  the  late  Pierre  Louis  Jouy,  then  an  assistant  to 
the  U.  S.  National  Museum,  visited  Japan,  making  a  small  but  very 
valuable  collection  of  rare  forms  of  fishes,  many  of  which  he  obtained 
from  the  markets  of  Yokohama.  During  1885,  on  his  way  to  Korea, 
he  also  visited  Sasuna,  the  port  of  the  Japanese  island  of  Tsushima, 
in  the  Straits  of  Korea. 

In  the  present  paper  is  given  a  list  of  the  species  collected  in  1883 
and  1885,  with  descriptions  of  new  ones,  accompanied  b}^  plates  drawn 
by  Mr.  William  Sackston  Atkinson,  Miss  Lj^dia  M.  Hart,  and  Mrs. 
Chloe  Leslie  Starks.  A  few  Japanese  fishes  from  othor  sources  con- 
tained in  the  U.  S.  National  Museum  are  also  mentioned.  Com- 
parisons have  been  made  with  specimens  in  the  very  large  Japanese 
collections,  as  yet  undescribcd,  made  by  the  writers  in  1900.  The 
specimens  mentioned  are  in  the  U.  S.  National  Museum,  a  few  dupli- 
cates being  retained  for  the  museum  of  Sbinford  University.  The 
writers  are  under  obligation  to  Mr.  Richard  Rathbun  and  to  Mr.  Bar- 
ton A.  Bean  for  many  favors  in  connection  with  the  study  of  this 
collection. 

measurements. 

The  measurements  given  in  the  tables  were  made  by  means  of 
dividers  and  a  proportional  scale.  In  some  C4ises  they  will  be  of  great 
value  as  an  aid  in  discriminating  between  closely  related  species.  It 
is  believed  also  that  they  will  show,  in  an  approximately  definite  way, 
some  of  the  variations  of  certain  characters  useful  in  the  determina- 
tion of  relationships. 

They  are  expressed  in  hundredths  of  the  length  of  the  body,  which  is 
measured  from  the  tip  of  the  snout  to  the  end  of  the  last  vertebra. 

Proceedings  U.  S.  National  Museum,  Vol.  XXI I i— No.  1235. 
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The  depth  of  the  Ixxiy  i«  me>asured  at  ifc«  deepest  part;  depth  of  caudal 
pedunele  at  its  narrowest  place;  length  of  caudal  peduncle  from  base 
of  last  anal  ray  to  end  of  la^t  vertebra;  length  of  head  from  tip  of 
snout  to  posterior  edge  of  opercle;  length  of  snout  from  its  tip  to 
anterior  margin  of  orbit;  width  of  interorbital  space  measured  on  the 
skull,  the  dividers  compressed  tightly  >>etween  the  eyes;  diameter  of 
orbit,  longitudinally;  length  of  caudal  fin  from  end  of  last  veitebra 
to  tip  of  longest  rays.  Only  fully  developed  fin  lays  are  counted. 
The  rudimentary  rays  of  dorsal  and  anal,  when  closely  adnate  to  the 
first  branched  ray,  are  counted  with  it  as  one  ray.  When  the  soft 
dorsal  contains  a  spine  it  is  enimierated  as  a  ray;  when  last  ray  of  dor- 
sal or  anal  is  double  it  is  counted  as  one.  Scales  in  the  lateral  series 
are  counted  to  base  of  caudal  fin;  tiansverse  series  from  insertion  of 
ventrals  or  anal,  whichever  is  nearer  middle  of  body,  upward  and  for- 
ward; above  or  below  lateral  line,  as  indicated  in  the  description. 

The  new  species  described  are  the  following: 

Leucusciis  jouyl^  Sasuna,  Tsushima. 

Apo(j<m  luilcoU/r^  near  Yokohama. 

PomacentrxiH  rathbuni^  near  Yokohama. 

Ahniui  tifushinue^  Tsushima  (Sasuna). 

ChoHifuaa  raisakiui*,  Misaki,  Sasuna,  in  Tsushima. 

Watcufia  sivicola,  Misaki;  Nanaura  in  Awa. 

In  addition  to  these,  four  new  names  are  given  in  place  of  names 
already  used  in  the  same  genus.  These  are  Lunaiida  herzenstelniy 
C/voirops  (izurw^  PygonteuM  Htelndachnt^i^  CMtis  hi/uxB, 

Two  genera,  WatdHea  and  Chcurniias^  are  described  as  new. 

Family  SQUATINID^l 

I.  SQUATINA  JAPONICA  Bleeker. 

591.  Yokohama. 

Common  throughout  southern  Japan.  It  has  never  been  carefully 
compared  with  Sqitatlna  squat hui  nor  with  Squatina  califomica^  and 
may  not  be  distinct. 

Family  NARCOBATID^. 

a.  ASTRAPE  JAPONICA   (Schlegcl). 

626.  Yokohama. 

Rather  rare.  It  has  never  been  critically  compared  with  the  Elast 
Indian  Astrape  (Upterygia  (Muller  and  Henle)  and  may  Ije  the  same,  as 
supposed  b}'^  Dr.  (liinther. 


Digitized  by  VjOOQ IC 


NO.  1236.       LIST  OF  JAPANESE  FISHES-JORDAN  AND  SNYDER.  741 


Family  DASYATID^IC. 

3.  DASYATIS   KUHLI    (Miiller  and  Henle). 

590.  Yokohama. 

Common  in  sandj^  bays  throughout  middle  and  southern  Japan. 
Known  in  life  by  its  gray  or  whitish  lower  side,  the  still  more  com- 
mon D.  akajei  being  dull  oi"ange. 

Family  CYPRINID^. 

4.  CARASSIUS  AURATUS   (Linnaeus). 

dide,  near  Sendai,  in  Rikuzen. 

Common  in  all  streams  of  middle  and  southern  Japan. 

5.  LEUCISCUS  HAKUENSIS   (GUnther). 

511, 513, 516,  517,  518.  Lake  near  Oide,  near  Sendai,  Japan. 

Scales  75:  dorsal  inserted  behind  ventrals.  Very  common  in  all 
streams  of  the  northern  half  of  the  main  island  of  Hondo,  also  in 
Hokkaido.  Unlike  most  other  minnows  it  runs  far  out  to  sea.  In  two 
specimens  (513, 517)  the  body  is  unusually  elongate,  and  the  venti-als 
are  placed  further  back,  almost  under  the  dorsal. 

6.   LEUCISCUS  JOUYI,  Jordan  and  Snyder,  new  species. 
(Plate  XXXI.) 

No.  45,228,  U.  S.  N.  M.  Sasuna,  island  of  Tsushima.  18S5,  twelve 
specimens. 

The  island  of  Tsushima  affords  a  species  of  Leucisciis^  heretofore 
unknown,  which  is  very  different  from  L,  hahwmj^i^^  the  form  com- 
mon to  the  greater  part  of  Japan.  It  is  distinguished  principally  by 
its  depressed  head,  deep  caudal  peduncle,  and  compamtively  short 
anal  fin. 

We  describe  it  as  Leud^mm  jmiyi  from  type  No.  45,228,  U.  S.  N.  M. 
Locality,  Sasuna,  Tsushima. 

Head  4  in  length,  depth  3i,  depth  of  caudal  peduncle  6^,  eye  4^  in 
head,  snout  3,  interorbital  2^,  D.  8,  A.  8,  P.  IfJ;  seniles  in  lateral  line 
68,  above  lateral  line  18;  between  insertion  of  dorsal  and  occiput  41. 
Teeth  2.5-4.2. 

Body  deep  and  compressed,  the  caudal  peduncle  notably  so.  Head 
very  small,  pointed,  depressed;  the  width  equal  to  the  depth.  Inter- 
orbital space  wide,  low,  somewhat  convex. 

Eye  large;  nearer  to  tip  of  snout  than  to  edge  of  opercle,  a  distance 
equal  to  its  diameter.  Snout  shai*p,  the  jaws  equal  in  length.  Mouth 
small,  oblique;  lips  thin,  maxillary  reaching  a  verti(^al  through  pos- 
terior edge  of  orbit.  Gill-rakei-s  on  first  arch  2+f);  short,  pointed, 
and  far  apart.     Pharyngeal  teeth  in  two  rows:  5  —  2  on  the  left  side. 
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4  —  2  on  the  right.  Those  of  the  major  row  high,  rompressed  side- 
wise;  the  one  near  the  longer  straight  limb  of  the  arch  somewhat 
rounded  and  short;  one  or  two  teeth  on  each  side  slightly  hooked; 
grinding  surface  present,  though  not  very  broad.  Teeth  of  secondary 
row  slender,  easily  displa(»ed;  one  on  each  side  showing  traces  of  a 
grinding  surface.  Peritoneum  silvery.  Air-bladder  large,  w^ith  one 
constriction;  alimentary  canal  short,  without  convolutions. 

Head  naked,  without  barbels  or  other  distinctive  dermal  characters. 
Body  with  sctiles  of  medium  size.  Lateral  line  complete,  not  extend- 
ing on  ciiudal  fin;  the  anterior  part  bending  downward  pai*allel  with 
the  ventral  contour;  posterior  part  of  lateral  line  in  middle  of  caudal 
peduncle. 

Dorsal  inserted  midwa\'  l>etween  center  of  eye  and  base  of  caudal 
fin;  the  first  ray  very  short,  simple,  and  closely  adnate  to  the  second; 
third  ray  longest.  Anal  inserted  a  little  posterior  to  base  of  dorsal, 
its  base  short;  first  simple  ray  similar  to  that  of  dorsal;  thiixl  rav 
longest;  tips  of  rays  when  fin  is  depressed  falling  far  short  of  ba.se  of 
caudal.  Pectoral  fins  rather  pointed.  Ventrals  rounded,  i-eaching 
anal  opening. 

Body  a  little  dark(*r  above  than  below;  a  faintly  defined,  narrow, 
lighter  band  along  the  sides,  not  visible  anterior  to  the  dorssil  fin. 

One  of  the  cotypes  (No.  6,876,  Iceland  Stanford  Jr.  University  Col- 
lection) has  three  teetli  on  one  side  in  the  lesser  row. 

The  collector's  notes  do  not  stjite  whether  the  sj^cies  was  found  in 
salt  or  fresh  water,  a  question  of  interest,  since  the  island  of  Tsushima 
is  said  to  contain  only  262  square  miles,  about  one-third  of  w^hich  is 
cut  off  from  the  larger  part  by  a  narrow  channel.  I^uchcu^  /i4jhiefi^iM 
is  able  to  liv  e  in  salt  water,  the  authors  having  found  it  in  tide  pools 
and  offshore  at  several  points  along  the  coast  of  Japan. 

yfecu^ireitients  of  I/eucij(cuH  jouifi. 


Length  of  body  la  millimeters 129  , 

Depth  of  iMKly  expressed  in  hundredths  I 

of  length 27  I 

Depth  of  eandal  peduncle 14 

IjiMigth  of  head 26 

Depth  of  heud  at  occiput 15  I 

Width  of  Interorbitftl  Hpace 10  i 

1/ength  of  nnout 0X5, 

Diameter  of  orbit 05  I 

Distance  from  snout  to  dorsal  fin 5t) 

Height  of  longest  dorsal  rays 18  I 

Distance  from  snout  to  anal  fin 67 

Height  of  longest  anal  rays 15  I 

Distiince  fn)m  anal  to  caudal  fin 25 

Length  of  caudal  fin 25  i 

Distance  from  snout  to  ventral  fin 52 

U'ngth  of  ven^ml  fin '    .14  i 

Length  of  pectoral  fin ,    .17 

Numbt^r  of  rays  In  dorsal  fin I       s 

Number  of  rays  in  anal  fin ,        S 

Number  of  rays  In  pectoral  fin 16 

Number  of  si-ales  before  insertion  of  , 

dorsal  fin 41 

Number  of  s<*ales  in  lateral  line, ,      6S 

Number  of  scales  above  lateral  line 18  i 


.28  1 

.14 

.25  , 

.145' 

.095 

.08  ' 

.05 

.55 

.18 

.(i8 

.14 

.23  , 

.2651 

.54  I 

.1851 

.16, 

8  I 

8 
16  I 

38  I 
(t5  ' 
16  1 


.27 

.155 

.25 

.15 

.09 

.08 

.06 

.555 

.20, 

■.tv 

:^! 

.51 
.15  I 
.18 

16 

37 
63 
18 


89  ' 

.27  I 
.16  i 
.m 
.15  1 
.09 
.085, 
.06  1 
.58 
.20  I 
.69 
.17 
.25  1 
.255 


8  I 
8 

16  I 

42  j 
68  I 

17  I 


81 

66  , 

61 

26  1 

.22 

.23 

15  1 

.14 

All 

26 

.26 

.26 

14  1 

.145 

.16 

0851 

.08 

.09 

085; 

.08 

.0« 

.06  ,  .07  I 

.58  :  .55  I 

. 185  . 19 

.69  '  .M 

.15  ,  .15  I 

.245  .22 


.25  I 
.54  I 


.25 

.52  I 


.145!    .14  I 

. 18  I     .16 
8  ' 
7 
15 


45 


.24 
.14 
.26 
.17 
.09 
.08 
.07 
.56 
.19 
.67 
.16 
.25 
.27 
..M 
.14 
.18 


8 

8 

8 

8 

8 

8 

15 

16 

16 

43 

40 

64 

72 

68 

19 

18 

19 
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7.  ACHBILOGNATHUS  PLANCEOLATUM  (Schlegcl). 

519.  Lake  near  Oide.  A  single  apecinien  of  the  species  common 
in  northern  Japan,  which  may  not  be  different  from  A.  lanceokitiwi. 

Family  ANGUILLID^. 

8.  ANGUILLA  JAPONICA  Schlegel. 

No.  45223,  U.S.N.M.     Sasuna,  Tsushima. 

The  eel  is  exceedingly^  common  in  all  fresh  and  brackish  waters  of 
Japan.  It  is  very  close  to  the  eel  of  Europe,  A^vguUla  an</ani(i^  and 
may  prove  insepamble  from  it. 

9.  LEPTOCEPHALUS   MYRIASTER  (Brevoort). 

Yokohamia. 

Family  CLUPEID^]. 

10.  CLUPANODON  THRISSA  (Osbcck). 

( Chaloesms  punciatus  Schlegel. ) 

No.  38837,  U.S.N.M.     Yokohama. 

The  name  Clupanodon  in  our  jud torment  should  be  retained  for  the 
species  {thrlsHa  Osbeck)  to  which  it  was  lirst  applied.  The  "method 
of  elimination  "  would  assign  the  same  type  if  we  admit  K(mo»irm  as  a 
genus  distinct  from  Doronmnxi.  In  this  view  Thrl^a  liatinesque  and 
Kommrm  Jordan  and  Snyder  are  synonymous  with  ClujHintp(l(Hi, 

Family  PTEROTHRISSID/E. 

II.  PTEROTHRISSUS  GISSU  Hilgendorf. 

{Baihyihrimis  dorscilis  Giinther.) 

Locality  uncertain,  probably  from  Hakodate,  where  the  species  is 
common  in  rather  deep  water. 

Family  SALMONID^]. 

12.  SALMO  MACROSTOMUS  Giinther. 

502. 

Skin  from  Lake  Chuzenji,  about  18  inches  long.  Small  black  spots 
on  head,  along  back,  and  on  caudal.  No  parr  marks.  Snout  pro- 
duced as  in  breeding  males.  B.  12,  A.  12  (developed  mys).  (xill 
rakers  7  +  12.  Scales  135.  This  agrees  with  Sdlmo  mcuyrmtomm  of 
Giinther,  the  Yamal>e  or  Yamomi  of  the  fishermen,  a  species  now 
abundant  in  Chuzenji  Lake,  having  been  planted  from  the  river  below 
the  fall  of  Kegon-no-taki.  Lake  Chuzenji  above  this  high  waterfall 
was  without  fijh  until  this  and  other  species  were  planted  there. 
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13.  PLECOOLOSSUS  ALTIVBLIS  Schlegel. 

505,  506,  507.  Numata. 
727.  Sasuna,  Tsushima. 

This  dwarf  salmon,  the  famous  Ayu,  one  of  the  most  delicate  of  all 
food  fishes,  iTins  in  abundance  in  all  clear  streams  of  Japan. 

Family  AULOPIDi*:. 

14.  AULOPUS  JAPONICUS  Gttnther. 
(Plate  XXXII.) 
5()3.  Yokohama  market.     A  fine  specimen  in  good  condition. 

Family  SYNGNATHID^. 

15.  SYNGNATHUS  SCHLEGELI  Kaup. 

No.  45261  (769),  U.S.N.M.     Yokohama. 

If  we  accept  Jis  the  type  of  a  Linnsean  genus  its  ''  best-known  Euro- 
pean or  officinal  sj^ecies,'"*  we  may  retain  the  name  Syn^mUhuj<  for  S. 
f/<?/-v  and  its  allies,  instead  of  following  Rafinesque's  restriction  of  the 
Linntean  name  to  Nen^ophiH  pel^igicu^. 

Family  MU(iILID^]. 

16.  MUGIL  OUR  Porsk&l. 

Yokohama. 

We  refer  the  common  nmllet  of  «Japan  (Mugil  jajxmSew^  Schlegel) 
to  MuijU  our  of  the  Red  Sea,  following  the  opinion  of  authoi-s,  having 
no  data  of  our  own. 

Family  TRACHICHTHYID^. 

17.  HOPLOSTETHUS  JAPONICUS  Hilgendorf. 
621.  Yokohama  market.     1883.     A  fine  specimen  in  goo<l  condition. 
Family  HOLOCENTRlDiE. 

x8.  MYRIPRISTIS  JAPONICUS  Schlegel. 
Yokohama. 

Family  BERYCIDiE. 

19.  BERYX  SPLENDENS  Lowe. 

No.  3h836,  U.S.N.M.     Yokohama. 

A  fine  example,  agreeing  fairh'  with  the  figure  of  the  Atlantic 
sj)ecies  given  l)y  Goode  and  Ikian. 


Digitized  by  VjOOQ IC 


K0.1235.        LIST  OF  JAPANESE  FISHES— JORDAN  AND  SNYDER  745 


FamUy  POLYMIXIID  JC. 

ao.  POLYMIXIA  JAPONICA  Qtinthcr. 

Probably  Yokohama. 

It  is  common  at  some  depth  outside  the  headlands  (Awa,  Misaki), 
which  bound  the  Bay  of  Tokio. 

Family  SCOMBRID^. 

21,  SCOMBER  JAPONICUS  Houttuyn. 

Scomber  japoninis  Houttuyn,  1782. 
ScoTnber  auratun  Houttuyn,  1782. 
Scomber  coliag  Gmelin,  1788. 
Scomber  pneumaiophorus  I>e\a.Tochej  1805. 

583.  Yokohama. 

The  common  mackerel  of  Japan  is  not  visibly'  different  from  the 
smaller  mackerel  {colias^  diego^  and  dehayi)  of  the  rest  of  the  world. 
The  name  japonicus  ^ven  by  Houttuyn  in  1782  is  older  than  any 
other.  We  are  indebted  to  Mr.  Barton  A.  Bean  for  a  copy  of  the 
descriptions  ^ven  by  Houttuyn^  of  the  iishes  from  Japan  placed  in 
his  hands  by  Dr.  Carel  Thunberg.  These  descriptions  represent  the 
earliest  record  of  Japanese  fishas,  and  the  names  of  Houttuyn  must 
have  precedence  over  all  othere,  if  his  descriptions  can  be  identified. 

Unfortunately,  Houttuyn  had  little  knowledge  of  fishes.  His 
descriptions  are  very  looseh'^  drawn,  and  the  fin  rays  in  almost  all  cases 
are  incorrectly  given.  Still,  knowing  the  fauna  of  Nagasaki,  from 
which  region  the  specimens  of  Thunberg  must  have  come,  it  is  not 
very  difficult  in  most  cases  to  indicate  the  species  intended. 

The  following  identifications  seem  to  us  tenable: 

NOTE  ON  THE  SPi:CIES  OF  HOUTTUYN,  1782. 

1.  Callionymits  japonicus. 

Evidently  OaJlionymus  longicaudcUus  Schlegel,  as  recognized  by  Schlegel  himself. 
It  must  therefore  stand  as  CalUonynma  japonieui.  D.  IV-10;  A.  8.  C.  9.  The  tail  4 
inches  long,  the  body  5 J,  a  black  ocellus  on  front  dorsal. 

2.  UrANOSOOPUS  JAPONICUS. 

Doubtless  Vrcmosoopus  a^per  Schlegel.  It  must  stand  as  IJranoioopTii  japonioui 
Houttujm.  • 

D.  IV-15;  P.  12.  First  dorsal  black;  body  yellow  above,  whit«  l)elow.  Baaed, 
like  most  of  Houttuyn's  descriptions,  on  a  young  specimen. 

3.  CORYPH^NA   JAPONICA. 

Apparently  J>rfi7i«  ifinerms  =  L.  argentatiis  Cuvier  and  V^alenciennes  The  species 
must  stand  as  LatUus  japonieui. 


'Beschryvning  van  eenige  Japansche  visschen,  en  andere  zee-schepselen;  door  M. 
Houttuyn,  m  Verhandelingen,  iutgegeeven  door  de  Hollandsche  Maatsschappij  der 
Weetenschappen  te  Haarlem,  XX  Deels,  2  Stuk,  1782,  pp.  311-346.  This  paper 
hafl  been  kindly  translat^ed  for  us  by  Mr.  Leo  G.  D.  Mulier,  of  Stanford  University. 
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Jt  ifl,  according  to  Houttuyn,  a  Dolphin,  from  its  blunt  head.  Color  apparently 
bright  yellow  but  not  preserved  very  well.  Closed  gill  coverings  with  a  groove 
croHHwise.  D/24;  P.  14;  V.  6;  C.  17.  Body  covered  with  fine  scales.  Lac^pMe 
calls  thin  species  O/ryphseenoida  houttuyni,  but  his  generic  name  Coryphsmaides  was 
used  still  earlier  by  (iunner  for  a  Macrurid. 

4.  (tobius  NIGER  Llnnseus. 

Some  (xoby  incorrectly  identified. 

5.  PLBrRONECTBB  JAPONICrS. 

Japanese  Scharretong. 

Form  of  the  European  Scharretong.  Eyes  on  the  left  side.  P.  9;  V.  5;  C.  16. 
Dorsal  and  anal  rays  not  counted  owing  to  the  great  number.  Body  6  inches  long, 
somewhat  round  on  the  dorsal  side,  and  white  below. 

This  may  be  Paralwhthys  oliraceiis,  but  we  hesitate  to  make  the  identification. 

The  name  PleuronecUs  japonictu  given  by  Herzenstein  to  a  common  flounder  of  the 
island  of  Hokkaido,  is  preoccupied  by  Pleuronectes  japoniaui  of  Houttuyn.  Herzen- 
stein^s  species  may  receive  the  new  name  of  Umanda  henansteinL 

6.  Sparus  auratus  Linnaeus. 

An  erroneous  identification  with  a  European  species. 

7.  Sparuh  arobntatus. 

This  is  Sei^ena  ttina  Schlegel,  Scutna  schlegeli  Bleeker.  It  may  stand  as  Cor^nla 
argeatata.  Black  spot  on  opercle;  color  of  Ixxiy  silvery.  D.  IX,  26;  P.  16;  V.  9; 
A.  1,  8;  C.  18.     length  8;  depth  2i  inches. 

8.  Spa  RUB  notatus. 

This  is  a  species  near  Apogon  semilineftiujf  Schlegel,  but  not  recognized  by  later 
writers.     It  may  stand  as  Apogon  notatui. 

Small  black  spots  behind  the  gill  coverings,  close  to  the  caudal  fin,  and  on  the 
dorsal  fin.  Hardly  a  finger  long  and  crovered  with  silvery  scales.  Dorsals,  two.  D. 
V-8;  A.  8;  P.  10;  C.  14. 

9.  Sparvs  erythrinus  Linnaeus. 

An  incorrect  identification  of  a  European  species. 

10.  Sparus  latus. 

This  must  be  Chrysophrtjs  arm  Schlegel,  which  must  stand  as  Spami  latns. 

Scales  in  stripes  lengthwise.  In  body  one  of  the  widest  of  the  family  if  not  the 
widest,  half  as  wide  as  long.  Color,  yellowish;  the  head  silvery  under  the  scales. 
D.  XII,  9;  P.  12;  A.  Ill,  8;  V.  1,5;  C.  18. 

11.  Sparus  virgatus. 

This  seems  to  be  Dentex  seiigenis  of  Schlegel  =  Nemiptertis  ginentfis.  It  may  stand 
as  Nemipterai  virgatui. 

Stripes  ot  the  scales  plainer  and  lai^r  than  in  Sparus  lotus.  Similar  to  the  Salpa 
of  authors,  which  has  on  each  side  eleven  stripes  of  a  golden  hue.  hence  called  in 
French  '*  Virgadelle."  Bo<iy  oval  and  flat,  head  obtusa,  tail  forked.  D.  VIII,  10; 
P.  12;  A.  11, 8;  V.  6;  C.  22.     Length,  5J  inch^. 

12.  Sparus  fuscescens. 

This  seems  to  be  a  SebaModeff^  Sebastodes  iyiermis=Sebastodes  rentrieosus  without 
much  doubt.    The  species  may  therefore  stand  as  Sebastodes  faaceftcena. 

A  black  spot  on  the  pectoral  fin,  body  brownish,  the  color  perhaps  due  to  **  the 
falling  off  of  some  golden  scales."  Body  fairly  wide;  mouth  armed  with  small  teeth; 
lateral  line  straight.     D.  XIII,  11;  P.  16;  V.  1, 5;  A.  II,  10.     Length,  4  inches, 

13.  Labrus  japonicus. 

We  c»n  not  make  this  out.  Gill  coverings  scaly.  Small  sharp-]K>inteil  teeth,  and 
not  double  lips;  pectorals  sharp;  lateral  line  almost  straight,    D.  X,  11;  P.  16;  V.  1, 5; 
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A.  Ill,  5;  C.  18.    Color  bright  yellow.     Length,  about  6  inches;  depth,  2;  thiokness, 
1  inch.     It  is  perhaps  most  like  Pseudolahrus  eotkinus. 

The  name  Ixihnis  japonicus  Schlegel,  is  preoccupie<l  by  this  name  of  Houttuyn. 
Schlegel's  species  may  receive  the  new  name  of  Chasropi  asnrio.  It  is  a  common 
fo<xl  fish  of  Southern  Japan. 

14.  Labrus  bo5p8. 

This  is  Scombrops  cheUodipteroidea  Bleeker,  and  may  stand  as  Seombropi  boopi. 

Eyes  very  large,  more  than  half  an  inch  in  diameter,  thus  taking  up  a  very  large 
part  of  the  head.  Gill  covers  scaled.  Lower  jaw,  the  longer  with  fairly  long  and 
sharp  teeth.     Dorsal  fins,  2.     D.  V.  12;  P.  14.     V.  1, 5;  A.  11 ;  C.  22. 

15.  PeRCA    F  ASCI  ATA. 

This  seems  to  be  Epineph^lu*  septemfaaciatus  {=sufnihi=o(iocinclu8).  The  same 
nan^.e  Percafasciata  was  given  stillearlier  by  Forsk&l,  to  another  species  also  found 
in  Japan,   Epinephelus  fasciatiis  {=marffinaliji)  the  type  of  the  genus  Epinephelua. 

16.  Gasterosteus  volitans  Linnaeus. 

This  is  Pierois  volitans  and  refers  to  Pterois  lunulata  Schlegel. 

17.  CrASTKROSTEUS  JAPONICUS. 

Thin  is  Konoceutris  japonieui,  a  species  of  which  Houttuyn  justly  says:  ' '  T  have  never 
seen  the  equal  of  it.**  The  same  name  GcuitcroHtens  japonicus  has  been  given  by 
Steinciachner  to  a  true  stickleback.  The  name  of  the  latter  thus  preoccupied  may  be 
changed  to  that  of  FygoiteuB  iteindachneri. 

18.  Scomber  japonicus. 

This  is  the  common  mackerel  of  Japan,  the  Saba  of  the  fisherman.  We  can  not 
separate  it  from  Scomber  coliasoi  Fiurope.  Ilouttuyn's  name  Scomber  japoniniHy  1782, 
haa  priority  over  Scomber  colias  Gmelin,  1788,  or  Scoml>er  pneumiUophornsi  Delaroche, 
1805. 

19.  Scomber  auratus. 

A  little  mackerel,  7  inches  long,  distinguished  by  its  gilded  color.  D.  TX,  — ;  fin- 
lets,  5;  P.  18;  A.  6;  V.  6.     This  must  be  the  same  as  Scomber  japonieui. 

20.  Scomber  trachurus  Linmeus. 

A  common  Japanese  fish,  close  to  Trachunvs  trachiiritSj  apparently  the  same. 

21.  CeNTR(K} ASTER  PU8CE8CENS. 

Th\s  is  Slgnnijjt  fvJiceHcenSj  from  which  Schlegel' s  Amphacxinth^m  albopunctfiius  and 
aurunliacm  do  not  sfeem  to  be  different. 

Centrogaster  (=  Siganus  Forsk&l  =  Amphacanthus  Bloc;h)  is  a  new  genus  defined  by 
the  ** strange  growth  of  the  ventral  fins,  which  are  like  those  in  the  Snottolf,  named 
by  Mr.  C.  Noseman,  Cyclogaster,  grown  together  by  a  membrane  which  in  this  case 
is  supported  by  four  sharp  spines"  and  si  x  limber  rays. ' '  The  name  is  here  misprinted! 
"Cantrogaster."  The  confusion  of  the  stnicture  of  the  ventrals  in  Siganm  with  that 
found  in  Lijmrin  shows  that  Houttuyn  had  no  training  in  ichthyology. 

22.  CeNTROO ASTER   AROENTATUH. 

This  is  fjdognathus,  or  E([uula  nurkale,  one  of  the  commonest  of  Japanese  fishes. 
It  may  stand  as  Leiognathui  argentatTun. 

Entirely  silvery,  as  if  covered  with  silver  plate.  A  large,  round,  brown  spot  on  the 
back  behind  the  head,  and  a  black  one  in  the  dorsal^ fin.  I).  V^Ill ;  A.  1 1, 12.  Depth, 
IJ;  length,  3  to  4  inches. 

23.  MULLUS  JAPONICUS. 

This  is  some  8pe<nes  of  Upeneus.  It  has  been  regarde<l  a-s  }fitUm  Imimsi  Schlegel, 
but  there  is  little  certainty  of  this  identification.  1).  VI 1-9.  ('luidal  forkwl;  mouth 
toothless,  (^olor  more  yellow  than  re<l.  Length,  (i  inches.  A  specimen  from  Tokyo 
agrees  with  Houttuyn's  ac<*ount. 
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24.  MuLLUs  iMBBRBTs  Linns^us. 
Incorrect  identification  of  some  Apogon  with  a  Linn^ean  species. 

25.  Trigla  alata. 

This  is  fjepidotrigln  bttrgeri  (Schlegel)  and  must  stand  as  Lepidotrigla  alata. 

Four  inches  long;  head  not  rounded;  the  upper  maxillary  with  two  sharp,  protrud- 
ing points,  such  as  are  also  behind  on  the  gill  coverings.  P.  7-3;  D.  VII;  A.  14;  C. 
14;  V.  6.  Dorsal  fin  in  a  Iwny  gnx>ve  made  by  two  n>W8  of  sharp  scale8  along  the 
back. 

26.  COBITIS  JAPONICA. 

This  is  Saurida  argyrophaneSt  or  some  other  species  of  soft  rayed  fish.  Head  beard- 
less, rather  short;  mouth  in  both  jaws  full  of  sharp  teeth;  botiy,  terete  and  fleshy, 
like  that  of  a  snake  or  an  eel.  D.  12;  P.  12;  V.  8;  A.  9.  Length,  5  inches.  We  do 
not  feel  sure  of  the  identification. 

The  name  Cobilis  japcmcu»  Schlegel,  applied  to  the  common  "Shimadojo"  or 
striped  loach  of  Japan,  is  thus  preoccupied,  and  may  give  place  to  the  new  name 
CobitU  biwsB  from  the  largest  of  the  Japanese  lakes,  where  the  species  abounclH. 

27.  SlLURUS   INERMIS. 

This  is  a  PlatycephaluSy  in  all  probability  PkUycephalus  erooodHns  Tilesius  =  ffuUatng 
Schlegel.    The  species  may  stand  as  Platyoephalui  inermii. 

No  l)arbelH  or  serrated  pectoral  spine.  Body  terete,  scaled.  Head  very  flat,  with 
large  eyen,  close  together  as  in  the  Stargazer.  Operde  with  two  fine  spines.  D.  V 11- 
11;  P.  20;  V.  6;  A.  10;  C.  13.  Caudal  fin  roundish,  black  and  white  spotted— like  all 
the  other  fins.     Body  reddish.     Jaws  without  teeth.     Length,  6  inches. 

28.  FisTULARiA  TABACARiA  Linuseus. 
Incorrect  identification  of  an  Atlantic  species. 

29.  AtHERINA   JAPONICA. 

The  species,  the  type  of  Lac^pMe's  genus  Stolephorus,  is  certainly  8pratrlioide» 
gracilis  (Schl^el).  It  is  identified  by  Bleeker  with  Athcrinn  bUekeri  Gunther,  a 
species  common  at  Nagasaki.  Giinther  r^ards  it  as  identical  w^ith  Engrautis  com- 
mersoninivus,  a  Chinese  anchovy,  not  yet  found  in  Japan.  But  the  description  almost 
certainly  belongs  to  Sjrrai^Umdes,  to  which  genus  the  name  Stolepfwnis  must  be  trans- 
ferred, the  species  standing  as  Btolephomi  japoxiiciiB. 

The  genus  of  Anchovies,  heretofore  called  Stolephorus  by  us,  must  stand  as  Anrhona 
Jordan  and  Evennann,  unless  it  be  reunited  with  Engratdw,  from  which  it  does  not 
greatly  differ. 

The  remaining  sj>ecie8  are  all  those  of  Linnfeus  or  Osbeck,  correctly  or  incorrectly 
identified. 

30.  Clupka  thrissa,  Clupanodon  thrlMa  (OsYyeck)  =  Koruurirus punciahut  (Schlegel). 

31.  Raja  rhinobatus  is  probably  RhinobatuM  M^hlegeli. 

32.  SQt.ALua  CANicuLA  is  probably  HaMnrus  biirgeri, 

33.  IjOPHios  piscatorhts  is  Lophiomus  geiigenis. 

34.  Balistes  monoc^eros  is  AliUeren  monoceros, 

35.  Ohtracion  quadricornis  is  Ostraeion  comutum  or  Arnrana  actdetUa 

36.  Ohtracion  citbicits  is  Odrarifm  ttihernUaium. 

Family  CARANGID^]. 

aa.  TRACHURUS  TRACHURUS  (Linnaeus). 
( Qiranx  trtwhurus  Japonicu^  Schlegel. ) 
585.  Yokohama. 

Wo  find  no  difference  between  this  most  abundant  fish  and  Trachurm 
trachurus  of  the  Atlantic.  ^  ^ 
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23.  CARANGUS  EQUULA   (Schlegel). 

Yokohama. 

Generally  common.  It  is  probable  that  Gill  and  Bleeker  are  right 
in  regarding  Carmur  »pecio9UH^  the  only  species  known  to  Commerson, 
as  the  type  of  the  genus  Caranx  accepted  by  Lac^pede  from  Conmier- 
son's  man'iscripts.  Oarangvs  Grx^th  should  be  preferred  to  Trkrop- 
U'Tus  Rafine^ue  of  earlier  date,  bec4iuse  under  Trlcrouterus  no  species 
were  mentioned  by  its  author. 

Family  APOGONIDiE. 

24.  APOGON  UNICOLOR  D5derlein  Ms.,  new  species. 
(Plate  XXXIII.) 

Apogmi  tinuiolf/rii^  here  described  from  the  type  No.  49708,  U.S.N.M ., 
a  specimen  75  millimeters  long,  in  a  poor  state  of  preservation.  Col- 
lected at  Yokohama,  Japan,  by  P.  L.  Jouy. 

Head,  2)^  in  length;  depth,  2|;  depth  of  caudal  peduncle,  6i;  diameter 
of  eye,  3^  in  head;  snout,  3f;  maxillary.  If.  D.  VI-1  +  9;  A.  II +  8; 
P.  13.  Scales  in  lateral  line  24;  between  lateral  line  and  spinous 
dorsal  2;  between  lateral  line  and  anal  13. 

Depth  of  body  a  little  less  than  length  of  head;  the  caudal  peduncle 
long  and  comparatively  slender,  narrowest  near  the  middle.  Inter- 
orbital  space  convex.     Snout  bluntly  pointed. 

Eye  large;  the  diameter  greater  than  length  of  snout.  Mouth 
oblique;  jaws  equal;  maxillary  reaching  almost  to  posterior  edge  of 
orbit; ^its  upper  edge  covered  for  nearly  the  entire  length  by  the 
suborbital.  Teeth  villiform;  in  bands  on  jaws,  palatines,  and  vomer; 
the  toothed  area  of  the  palatines  very  small.  Gill-rakers  on  fii"st  arch, 
5+13;  those  near  the  center  of  the  arch  very  slender;  near  the  ends 
they  are  reduced  to  minute  knobs. 

Opercles  and  preopercles  with  large,  weakly  ctenoid  seniles;  other 
parts  of  head  naked,  the  skin'thin  and  transparent;  opercle  with  a 
small,  sharp  spine  on  its  posterior  edge.  Body  with  large,  ctenoid 
scales;  tdose  on  posterior  end  of  caudal  peduncle  small,  encroaching 
on  base  of  caudal  fin.  Lateral  l?ne  complete;  similar  in  shape  to 
contour  of  back. 

First  spine  of  doi-sal  small,  little  longer  than  the  sixth;  the  second 
strongest  and  highest;  the  others  successively  shorter  and  weaker; 
the  fin  where  depressed  reaching  just  past  insertion  of  sec*.ond  dorsal. 
Spine  of  soft  dorsal  slender  and  straight;  equal  in  height  to  vertical 
diameter  of  eye;  the  rays  about  one  and  two-third  times  as  long  as 
the  spine.  Anal  inserted  directly  below  middle  of  second  dorsal;  the 
first  spine  minute;  the  second  as  long  as  the  spine  of  soft  dorsal;  the 
depressed  rays  reaching  posteriorly  about  as  far  as  those  of  the  dorsal. 
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both  falling  short  of  the  haso  of  the  caudal.  The  nhape  of  the  c^aiidal 
can  not  tie  definitely  determined;  it  probably  was  round  posteriori}-,  at 
least  not  deeply  forked.  Pectorals  reaching  a.s  far  bac»k  as  insertion 
of  anal.     Ventrals  extending  to  a  point  midway  between  vent  and  anal. 

Color  in  spirits,  uniform  light  yellowish  brown,  except  a  subdued, 
dusky  dash  across  the  distal  end  of  pectoral,  and  an  indistinct  spot  of 
same  color  on  the  opercle  near  the  base  of  pectoral.  It  was  doubtless 
nearly  plain  red  in  life,  without  spot  or  band. 

This  seems  to  be  the  species  recorded  from  Tokio  by  Steindachner 
and  IXiderlein  under  the  name  of  ApiHjim  hlfmclutuji  Ruppell.  But  the 
species  shows  no  trace  of  dark  bars  and  can  not  be  RuppelPs  species, 
which  came  from  the  lied  Sea.  Doderlein  records  it  under  the  manu- 
script name  of  Apogon  um<y>U)ry  which  name  Steindachner  does  not 
adopt. 


MeasuremeivUi  of  Apog(m  unicolor. 


Ix'iigth  of  body  in  millimeters 

Depth  of  body  exproxsod  in  hundredths  of  length 

Depth  of  CAiidHi  iHHlunele 

I^n^th  of  head 

Depth  of  hertd  at  occiput 

Width  of  interorbital  Kpace 

I-<ength  of  snout 

1/enjfth  of  maxillary 

Diameter  of  orbit 

Difltanco  from  snout  to  hpinoua  dorsal 

Height  of  longest  dorstil  spines 

Height  of  longest  dorsal  ravs 

Distance  from  snout  to  anal  fin 

Height  of  longest  anal  riivs 

Length  of  caudal  peduncle 

Length  of  caudal  fin 

Distance  from  snout  to  ventral  fin 

Lenghth  of  ventral  fin 

Length  of  pectoral  fin 


.35 
.15 
.38 
.27 
.08 
.09 
.19 
.12 
.46 
.17 
.22 
.67 
.23 
.27 
.29 
.40 
.25 
.28 


The  generic  name  (htf^rhlnckm  Lacepede  may  })e  used  as  a  genus  or 
subgenus  for  the  species  of  Ajjogon^  having  seven  dorsal  spines,  all  the 
Atlantic  species  or  true  Ajxxfon  having  six. 

as.  SCOMBROPS  BOOPS  (Houttuyn). 

{Scomhrops  cheilodipter aides  Bleeker. ) 

!^852,  2588  Yokohama;  45305  (729),  Tsushima,  1885. 
Everywhere  common  along  the  coasts  of  middle  and  southern  Japan, 
in  rather  deep  water. 

Family  SERRANID^. 

*^  26.  NIPHON  SPINOSUS  Cuvier  and  Valenciennes. 

(>19.  Yokohama. 

This  large  species  is  nowhere  very  common.  It  is  most  frequently 
seen  about  Tokyo. 
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27.  LABRACOPSIS  JAPONICUS  Steindachner  and  Dttderlein. 

Yokohama.     Two  specimens. 

Bare;  known  only  about  Tokyo.  Colors  faded,  apparently  red  in 
life,  a  broad  pale  lateral  band  broader  than  eye  running  from  upper 
pK)sterior  angle  of  opercle,  and  narrowly  edged  above  and  below  with 
darker.  Caudal  with  a  narrow  black  stripe  cutting  of!  the  angles, 
which  are  whitish. 

28.  CHELIDOPBRCA  HIRUNDINACBA  (Cuvier  and  Valenciennes). 

603  (2  specimens).  Yokohama. 

Very  rare,  taken  in  the  Kuroshiwo  about  Tokyo. 

29.  EPINBPHELUS  SEPTEMFASCIATUS  (Thunberg). 

{Serranv^  octociiidus  Schlegel. ) 

No.  45307  (726),  U.S.N.M.  Sa^suna,  Tsushima,  Japan.  1885,  two 
examples. 

Common  along  the  coasts  of  Hondo  and  Kiushu. 

Family  PENTACERID^] 

30.  HISTIOPTERUS  TYPUS  Schlegel. 

625.  Yokohama. 

Rather  rare,  from  oflF  Tokyo  southward. 

Family  PRIACANTHID^. 

31.  PSEUDOPRIACANTHUS  NIPHONIUS  (Cuvier  and  Valenciennes). 

624.  Yokohama. 

Rather  rare,  from  Misaki  southward. 

Family  H.EMUL1D  JC. 

32.  PJLECTORHYNCHUS  CINCTUS  (Cuvier  and  Valenciennes). 

618.  Yokohama. 

Conunon,  from  Tokyo  southward. 

33.  SCOLOPSIDES  INERMIS-  Schlegel. 

Yokohama. 

This  specimen  agrees  with  Gunther's  description  and  Schlegcl's  figure 
in  essential  respects.     Scales  34. 

A  second  specimen,  No.  623,  Yokohama,  has  the  body  deeper.  Depth, 
3|  in  length  to  base  of  caudal;  head,  31  in  length;  eye,  2J  in  head.  D. 
X,  8.     Color  in  both  red,  with  faint  darker  cross-bands. 
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Family  SPARID^E. 

34.  SPARUS  SCHLEGELI  (Bleeker). 

Yokohama. 

ThLs  common  Hpecies  needn  comparison  with  others  found  in  the  Blast 
Indies  and  off  the  coast  of  India.  It  is  abundant  in  all  harbors  of 
Hondo  and  Kiushu. 

Family  KYPHOSID^E. 

35.  GIRELLA  PUNCTATA  Gray. 

No.  26260,  U.S.N.M.     Tokyo  probably.     (Coll.  Edward  S.  Morse.) 
Everywhere  common  about  rocks  on  shores  of  Hondo  and  Kiushu. 

Family  SCI^ENID^. 

36.  CORVULA  ARGENTATA  Houttuyn. 

(Sciiena  ncfdegeli  Bleeker. ) 

578.  Yokohama. 

Geneiully  common  in  sandy  bays. 

Family  CIRRHITIDiE. 

37.  CHEILODACTYLUS  ZONATUS  Cuvier  and  Valenciennes. 

577.  Yokohama. 

Generally  common  in  Kiushu  and  Hondo. 

Family  POLYNEMID^. 

38.  POLYDACTYLUS  PLEBEIUS  (Broussonet). 

Yokohama  (2). 

In  sandy  bays  from  Tokyo  southward,  not  very  cx>nmion. 

Family  EMBIOTOCID^. 

39.  NEODITREMA  RANSONNETI  Steindachner. 

45311.  Tsushima. 

One  large  specimen  in  bad  condition.  This  species  seems  very  local 
in  its  distribution,  occurring  in  abundance  in  Koajiro  Bay,  near  Misaki, 
but  not  seen  elsewhere  by  us. 

Family  POMACENTRID^. 

40.  AMPHIPRION  FRENATUS  Brevoort. 

Two  specimens  taken  at  Shimoda,  Izu,  Japan,  by  J.  Morrow,  of 
Commodore  Perry's  expedition. 

These  are  the  basis  of  Gill's  account*  of  Aiuphiprlon  fremUw^^^ 
species  originally  described  from  the  Riu  Kiu  Islands. 


»Proc.  Acad.  Nat.  Sd.  Phila.,  1859,  p.  148. 
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From  near  the  original  locality  (Okinawa)  we  have  also  a  single 
specimen  received  from  the  Imperial  University  of  Tokyo. 

These  specimens  differ  in  color  and  in  the  depth  of  the  body. 

The  Okinawa  specimen  (in  spirits)  has  the  greater  part  of  the  body 
bright  chocolate  brown,  without  bands  or  stripes;  lighter  below  and  in 
the  region  of  the  pectoral  fins.  The  Shimoda  specimens  have  the  body 
of  a  pale  yellowish  brown  color,  with  three  light  lateral  bands  extend- 
ing along  the  sides;  wider  apart  and  broader  anteriorl}^  converging 
and  becoming  narrower  on  the  caudal  peduncle.  Many  of  the  scales 
of  the  body  have  each  a  small  light  spot.  In  each  case  the  fore  part 
of  the  head  is  of  the  same  general  color  as  the  body.  The  width  of 
the  vertical  band  of  blue  varies  somewhat  in  each  individual. 

The  depth  of  the  first-mentioned  specimen  is  .53  of  the  total  length; 
the  scales  between  the  lateral  line  and  insertion  of  the  dorsal  are  in 
6  series;  between  the  lateral  line  and  the  anal,  16.  In  the  larger 
of  the  Shimoda  specimens,  which  is  of  equal  length  with  the  one 
from  Okinawa,  the  depth  measures  ,5()]  the  scales  number  7-20.  The 
smaller  one  measures,  depth,  .60;  scales,  7-20.  The  scales  in  the 
lateral  line  of  the  three  number,  respectively,  46,  48,  and  47  scales. 
The  fin  rays  are  as  follows:  Okinawa  specimen  D.  IX,  19;  A.  II,  15; 
Shimoda  examples  D.  IX,  19;  A.  II,  14,  and  D.  IX,  17;  A.  II,  14. 

Believing  that  these  differences,  though  considerable,  are  of  such  a 
nature  that  a  large  series  of  specimens  would  show  them  to  be  merely 
individual  variations,  we  do  not  deem  it  advisable  to  record  the 
examples  at  hand  as  belonging  to  two  different  species. 

41.  POMACBNTRUS  TRILINEATUS  Bleeker. 

(Pomacentrus  dormlis  Gill.) 

Shimoda,  J.  Morrow:  the  original  type  of  Ponuiceiitrm  diyrmlis 
Gill. 

Dr.  Bleeker  regards  Pot/uuterdrm  dorsaUs  as  probably  identical  with 
Pomucentrus  trlllrieatm  from  the  East  Indies.  We  are  indeed  unable 
to  detect  any  difference  between  Gill's  type  from  Shimoda  and  those 
two  of  Dr.  Bleeker's  figures  *  which  correspond  nearest  to  it  in  stage 
of  development,  showing  two  white  bands  on  the  anal,  the  blue  dots 
on  the  head  and  the  black  dorsal  ocellus,  preceded  by  white,  except 
that  the  body  in  the  Shimoda  specimen  is  a  very  little  deeper,  the 
depth  2  in  length.  This  species  belongs  with  the  preceding  and  the 
next  to  the  fauna  of  the  rock  pools  flooded  by  the  Kuro  Shiwo. 
Except  Gill's  type  no  second  specimen  has  been  taken  in  Japan.  This 
species  having  the  teeth  angulate  at  the  tip,  and  in  a  single  row,  is  a 
Pa/rapmaacefrvtrm  in  Blocker's  arrangement.  Bleeker  says  that  the 
teeth  are  biserial,  which  would  place  it  in  his  division  Pauiacentrus, 
We  find  but  one  row. 


^  Atlas  Ichth.,  pi.  cccvi,  figs.  1  and  2, 
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41.  POMACBNTRUS  RATHBUNI  Jordan  and  Snyder,  new  species. 
(Plate  XXXIV.) 

Thin  HpecucH  in  charac*terized  by  having  the  preorbital  smooth;  the 
depth  of  the  body  contained  ^  times  in  length;  the  number  of  scales 
in  the  lateral  series  27;  the  teeth  subtruncate;  the  dorsal  with  13  spines 
and  11  rays;  the  anal  with  2  spines,  11  rays;  the  fin  rays  filamentous, 
and  the  fins  without  bands  or  spots. 

Type  No.  49706,  U.S.N.M.  Locality,  near  Yokohama,  Japan; 
doubtless  from  Misaki  or  Boshu.     Collected  by  P.  L.  Jouy. 

Head  3i  in  length;  depth  2i;  depth  of  caudal  peduncle  Hf;  eye  2} 
in  head;  snout  4;  interorbital  space  3;  maxillary  3;  dorsal  XIII,  11; 
anal  II,  11;  scales  in  lateral  line  27;  between  lateral  line  and  insertion 
of  dorsal  3;  between  lateral  line  and  insertion  of  anal  9. 

Eye  large;  somewhat  oblong;  interorbital  space  convex;  its  width 
equal  to  vertical  diameter  of  eye.  Snout  short;  rounded.  Jaws  sub- 
equal;  cleft  of  mouth  oblique;  maxillary  extending  posteriorly  to  edge 
of  orbit;  its  length  equal  to  width  of  interorbital  space.  Teeth  in  a 
single  row;  firmly  embedded;  42  in  upper  jaw,  34  in  the  lower;  inciiKir- 
like;  broad  anteriorly,  the  cutting  edge  scarcely  rounded;  narrower 
and  gradually  becoming  pointed  posteriorly.  Gill-rakers  on  first  arch 
21;  long,  slender,  with  minute  bristles  on  the  sides.  Preorbital  nar- 
row, its  edge  not  notched.  Edge  of  suborbital  serrated;  not  adnate  to 
cheek.  Posterior  edge  of  preopercle  finely  serrated;  the  lower  edge 
entire.  Opercle  with  a  rather  large  flat  spine,  above  which  are  two 
closely  opposed  smaller  ones. 

Scales  ctenoid.  Head  with  scales  everywhere  except  on  preorbital, 
symphysis  of  lower  jaw  and  branchiostegal  region.  Body  completely 
scaled.  Dorsal  and  anal  fins  with  a  low  sheath  of  scales  along  their 
bases.  Interradial  membranes  of  dorsal,  anal,  caudal  and  pectoral 
fins  with  thin,  oblong  scales.  Lateral  line  interrupted  in  the  region 
of  the  seventeenth  vertical  row  of  scales,  beginning  again  on  the  third 
row  below,  where  it  is  represented  by  a  single  pit  in  each  scale. 

Dorsal  spines  growing  longer  consecutively  to  the  fourth;  others  of 
about  equal  length;  middle  rays  of  dorsal  filamentous.  First  anal 
spine  about  one-half  as  long  as  the  second;  the  latter  a  little  shorter 
than  the  rays;  posterior  rays  filamentous.  Caudal  deeply  forked;  the 
longest  upper  and  lower  rays  filamentous.  Pectoral  pointed,  the 
upper  rays  longest.     First  (outer)  ray  of  ventral  filamentous. 

No  distinct  color  marks  on  alcoholic  specimen.  A  mere  suggestion 
of  a  dark  spot  immediately  above  gill  opening;  a  small  light  brown 
spot  at  upper  edge  of  base  of  pectoral;  edges  of  unpaired  fins  narrowly 
washed  with  brownish;  a  narrow,  indistinct,  light  band  along  the 
center  of  each  lateral  row  of  scales. 
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The  cotypes  (No.  0464,  L.  S.  Jr.  Uiiivensity  Museimi)  show  some 
variation  in  the  shape  of  the  body,  being  a  little  less  deep  than  in  the 
tj'^po  and  having  a  snout  somewhat  less  arched.  The  eye  also  varies 
slig-htly  in  size. 

The  specie^*  is  named  for  Richard  Rath  bun,  assistant  secretary  of 
tlie  Smithsonian  Institution. 

Meamretnenta  of  Poniacentrun  rathimni. 


Length  In  millimeters 

Depth  expressed  in  hundredthN  of  length 

Depth  of  caudal  peduncle 

Length  of  head 

Width  of  interorbital  space 

Length  of  mout 

Diameter  of  orbit 

Distance  from  Hnout  to  dorsal  fin 

Height  of  longest  dorsal  spine 

Height  of  longest  dorsal  ray ' 

Distance  from  snout  to  anal  lin 

Height  of  longest  anal  spine 

Height  of  longest  anal  rav ' 

Length  of  caudal  peduncle 

Length  of  caudal  fin^ 

Length  of  pectoral  fin 

Distance  from  snout  to  ventral  lin 

Length  of  ventral  fin* 

Number  of  dorsal  spines 

Number  of  dorsal  rays  . .    

Number  of  anal  rays 

Number  of  scales  in  lateral  line 

Number  of  scales  between  lateml  line  and  insertion  of  dorsal 

Number  of  scales  between  lateral  line  and  insertion  of  anal 


55 

57 

58 

52 

t5 

-134 

45 

424 

15 

15 

15 

15 

30 

32 

31 

:« 

8 

9 

H 

9 

6 

7i 

8 

8 

lU 

10 

94 

n 

35i 

33 

34 

3^4 

21 

19 

18 

18 

36 

28 

32 

26 

fif) 

70 

(;s 

66 

•21  { 

22 

21 

224 

27i 

25 

25 

26 

19 

19 

20 

20 

32 

30 

28 

'29 

27 

25 

27 

•25 

39* 

14 

43 

38 

2i 

21 

22 

22 

13 

13 

13 

13 

11 

11 

11 

11 

n 

n 

11 

11 

27 

27 

26 

26 

3 

3 

3 

3 

1  Including  filaments. 


»  Not  including  filaments. 


This  species  is  allied  to  PimiaeeiitriLH  vlolaaceiuH  and  others  having 
the  soft  doi-sal  few-rayed  and  with  some  of  the  rays  filamentous. 
Having  the  teeth  truncate  at  tip  and  in  a  single  row,  it  would  be 
referred  to  Bleeker's  genus  Enpomaeeixtrxi^^  a  group  apparently  not 
of  generic  value. 

43.  ABUDEFDUF  SEXFACIATUS   (Lac6pedc). 

((rly])?ii(1odoti  cceUittiuiUi  Brevoort.) 

Two  siKicimens  from  Shimoda:  Coll.  J.  Morrow,  noticed  by  Pro- 
fessor Gill  in  1859. 

Numerous  others  were  taken  by  us  in  the  roi'k  pools  off  Misaki. 

44.  CHROMIS  NOTATUS    (Schlegel). 

729.  Tsushima,  Yokohama. 

Family  LABRID^E. 

45.  CHCEROPS  AZURIO  Jordan  and  Snyder. 
( ChcETopn  japonicnH  Schlegel,  not  of  Houttuyn. ) 
609.  Yokohama. 
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46.  DUYMARIA  JAPONICA  Bleeker. 

CtnioiabrnJi  JiageUifer  fck'hlegel,  probably  not  of  Cuvier  and  Valen<*iennt»s<L 
Yokohama. 
Everywhere  common  on  the  shores  of  Kiusiu  and  ^southerIl  Hondo. 

47.  PSEUDOLABRUS  EOTHINUS  (Richardson). 

{lMfn^4<  ruhuginoan*  Schlegel;  name  preoccupied.) 

No.  45801,  U.S.N.M. 

726,  729.  Tsushima. 

Five  specimens  in  very  bad  order. 

This  species  is  generally  common  on  the  shores  of  Kiusiu  and  Hondo. 

48.  HALICHCERES  PCECILOPTERUS  (Schlegel). 

H()6.  Yokohama. 

(xene rally  common  in  sandy  !>ays  from  Hakodate  southward. 

Family  CH^TODONTID^. 

49.  HOLACANTHUS  SEPTENTRIONALIS  Schlegel. 

560,  596.  Yokohama. 

This  handsome  species,  which  is  a  true  Ilohicanthxu^  in  Bleeker^s 
classification,  is  rather  rare  about  rocky  points  in  the  Kuro  Shiwo. 

Family  OPLEGNATHID.E. 

50.  OPLEGNATHUS  FASCIATUM  (Schlegel). 
( IlifpltH/ntUhiiJi  kruaetiiUeri  tii'mther. ) 

567.  Yokohama. 

Common  from  Hakodat-t^  southward. 

Family  TEUTHID.E. 

51.  PRIONURUS  SCALPRUM  ( Cuvier  and  Valenciennes  ) . 

57U.  Yokohama. 

(Common  about  rocky  points  from  Tokio  southward. 

Family  SC0RP^:NIDJ5. 

52.  SEBASTODES  FUSCESCENS   (Houttuyn). 

{SefHu<tej<  hiennh  (-iivier  and  Valenciennes.) 
{S('f*asteit  vmiriamw  Schlegel.) 

No.  45273,  IT.S.N.M.     Tsushima. 

(lenerally  common  from  Matsushima  southward. 
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53.  SEBASTODES  JOYNERI  (Giinther). 

Yokohama. 

Not  uncommon  on  the  coast  of  Hondo.  The  form  of  the  dark  ])ars 
is  subject  to  some  variation. 

54.  SEBASTODES  PACHYCEPHALUS  (Schlegel). 

575.  Yokohama. 

Rather  common  alK)at  rocks  from  Misaki  southward. 

55.  HELICOLENUS  MARMORATUS  (Cuvierand  Valenciennes). 

No.  45310,  U.S.N.M.     Tsushima. 
573,  598.  Yokohama. 

One  of  the  commonest  fishes  in  Japan  and  subject  to  large  variations 
in  color,  according  to  its  surroundings. 

56.  HELICOLENUS  ALBOFASCIATUS  (Lac<$p6de). 

Yokohama. 

Found  about  rocks  in  the  Kuro  Shi  wo  or  ''black  current'"*  from  the 
south,  where  it  is  rather  common  at  some  depth.  This  species  is  ver}^ 
close  to  ITelicolen  loi  imirrn/rratim^  differing  chiefly  in  color  and  in  the 
presence  of  a  small  spine  below  the  eye  which  is  wanting  in  the  shore 
species,  //.  mamuYratuH,  We  are  indebted  to  Dr.  Fninz  Hilgendorf 
for  an  account  of  Lac^pede's  type  of  Ifoh/cenfruji  aJhoftiMcmf/as^  still 
preserved  in  the  museum  at  Berlin.  This  account  agrees  fully  with 
the  species  in  hand. 

57.  PARACENTROPOGON  NUDUS  (Giinther). 

Yokohama. 

This  little  Okose  or  poison  fish  is  common  aliout  rocks  from  Misaki 
to  Hiroshima.  None  of  our  specimens  from  this  region  possess  any 
scales.  We  therefore  regard  P,  nudui^  as  a  species  distinct  from  I\ 
Umginpinh^  which  is  said  to  have  evident  scales. 

Family  HEXAGRAMMID.^:. 

58.  HEXAGRAMMOS  OTAKII   (Jordan  and  Starks). 

Yokohama. 

Everywhere  common  from  Hakodate  southward. 

Family  COTTID.T^:. 

59.  PSEUDOBLENNIUS  PERGOIDES  (Giinther). 


No.  45308,  U.S.N.M.  Tsushima. 
No.  45309,  U.S.N.M.  (726.) 
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60.  PSEUDOBLENNIUS  SCHLEGBLI  (Doderlein). 

602.     Yokohama. 

This  form  or  species  lacks  the  black  spots  and  other  dark  markings 
characteristic  of  Pne^idohl^ennins  percoid^^^  but  is  prolmbly  not  specif- 
ically different. 

61.  PSEUDOBLENNIUS  MARMORATUS  (Steindachner). 

No.  4580(),  II.S.N.M.     Satsuma,  Tsushima. 

Family  PE*RISTEDIID/E. 

6a.  PERISTEDION  ORIENTALE  Schickel. 

627.  Yokohama. 

This  species  agrees  very  ill  with  SchlegePs  description,  which  was 
drawn  up  from  an  imperfect  specimen.  The  dorsal  especialh"  is  not 
continuous,  but  divided  by  a  deep  notch.  It  is  not  rare  in  deep  water 
from  Tokyo  southward. 

Family  CEPHALACANTHID.?*:. 

63.  CEPHALACANTHUS  JAPONICUS  (Bleeker). 
(?  DadylopteruH  jyetrrftnii  NyHtroni. ) 

Yokohama. 

Interorbital  space  very  wide,  half  length  of  head,  differing  in  this 
regard  from  0.  sphmrelUi  (pru^}tal!i<)  of  the  East  Indies.  />.  peten^ii 
seems  to  be  the  young  of  this  species,  which  is  common  about  the  head- 
lands from  Misaki  to  Nagasaki. 

Family  SILLAGINID^. 

64.  SILL  AGO  JAPONICA  Schlegel. 

584.  Yokohama. 

No.  26241,  U.S.N.M.     Tokyo  (E.  S.  Morse). 

Four  rows  of  scales  between  dorsal  and  lateral  line.  Scales  70. 
Dorsal  XI-I,  22.  This  species  is  probably  different  from  SUlngo 
sihmna  (Forskal)  found  farther  south. 

Family  PERCOPHIDID^. 

65.  NEOPERCIS  SEXFASCIATA  (Schlcgcl). 

Yokohama. 

Tokyo  (E.  S.  Morse). 
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66.  PARAPERCIS  PULCHELLA  (Schlcgcl). 

612.  Yokohama. 

The  generic  name  Parapere/s  Bleeker  1872  {eylindrixia)  must  replace 
Perots^  which  wa«  first  given  by  Scopoli  to  a  genus  of  Agonidm.  Para- 
percis  Steindachner  is  a  different  genus,  subsequently  called  Neopercis 
by  the  same  author. 

Family  ECHENEID^.. 

67.  REMORA  SEXDECIMLAMEI.LATA  (Eydoux  and  Gervais). 

Yokohama. 

Plates  17.  Perhaps  identical  with  Remwa  h^achyptera  of  the  Atlan- 
tic.    Compjirison  of  specimens  is  needed. 

Family  GOBIID.F..       . 

68.  CTENOGOBIUS   SIMILIS  (GUI). 

(Plate  XXXV.) 

(RhinogoUus  ivmUu  Gill,  young.) 
{Gobiu8  yohohamx  Giinther,  female.) 

Tsushima. 

Specimens  very  large  and  dark,  much  larger  than  those  from  Tokyo, 
Nagasaki,  or  Lake  Biwa.  The  male  with  the  dorsal  edged  with  white, 
the  first  spine  produced  in  a  long  filament.  Mouth  larger  and  lips 
thicker  in  the  male  than  in  the  female.  This  is  the  commonest  species 
of  goby  in  the  streams  and  lakes  of  Japan,  abundant  everywhere 
southward  in  sluggish  water  among  weeds.  We  have  specimens  from 
Tokyo,  Ijake  Biwa,  Tsushima,  Aomori,  lyo  in  Shikoku,  Kurume, 
Kawatana,  and  Nagasaki.  We  may  perhaps  recognize  Cltem>gobiu» 
{^=  Rhmo(fobivs^  Acetvt/rogobiuB^  etc.)  as  distinct  from  QcMua^  wanting 
the  free  or  silky  rays  of  the  upper  side  of  the  pectoral,  which  are 
characteristic  of  the  typical  species  of  Gobivs^  none  of  which  are 
found  in  Japan.  In  Oterwg6bi\LR^  as  in  Ahoma^  the  isthmus  is  very 
broad,  the  mouth  moderate,  the  tongue  not  notched,  the  head  rounded 
above,  and  the  scales  rather  large  and  ctenoid.  Ahmrm  apparently 
differs  from  Cteiwgdbms  in  having  seven  or  eight  anal  spines  instead 
of  six. 

69.  ABOMA  TSUSHIM/B  Jordan  and  Snyder,  new  species. 

Collected  at  Sasuna,  Tsushima,  Japan,  by  P.  L.  Jouy. 

Description  of  type  No.  45351,  U.S.N.M. 

Head,  3i  in  length;  depth,  5f ;  depth  of  caudal  peduncle,  2f  in  head; 
eye,  4;  snout,  3+;  maxillary,  2i;  D.  VIII-12;  A.  11;  P.  17;  sc«,les  in 
lateral  series,  33;  in  transverse  series,  9. 
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Body  not  notably  elongate;  gi-adually  diniinLshing  in  size  from  the 
region  of  pectoral  fins  backward.  Head  as  wide  as  body,  but  le^s  deep. 
Snout  very  blunt;  rounded  when  viewed  from  above;  truncate  when 
seen  from  the  side. 

Eyes  high  in  head;  directed  obliquely  upward;  interorbital  space 
very  narrow.  Jaws  subequal,  the  lower  slightly  included.  Moutli 
rather  small;  the  cleft  somewhat  oblique.  Lips  large.  Maxillary, 
except  the  tip  of  the  distal  end,  concealed;  extending  to  a  vertical 
through  a  point  a  little  behind  anterior  edge  of  orbit.  Space  l>etween 
orbit  and  maxillary  about  equal  to  longitudinal  diameter  of  eye. 
Tongue  broad;  rounded  anteriorly;  its  free  edge  narrow.  Teeth  sim- 
ple; in  narrow  bands  on  jaws;  outer  ones  largest,  slender,  sharp^ 
slightly  curved;  the  ones  on  sides  of  lower  jaw  enlarged,  though  not 
notably  so,  there  being  no  strong  canines.  Gill-opening  not  extending 
far  forward;  the  width  of  isthmus  about  equal  to  length  of  maxillar^^. 
Inner  edge  of  shoulder  girdle  projecting  as  a  sharp  ridge,  without 
papillae  or  other  dermal  modifications.  Gill-rakers  on  first  arch,  2  +  7 
or  8;  short  and  pointed.  Anterior  nostril  with  a  high  rim.  No 
bartels  on  jaw. 

Head  naked.  Body  with  large,  finely  ctenoid  scales;  the  reg-ion 
immediately  anterior  to  pectorals,  the  breast  in  front  of  ventrals,  and  a 
narrow  space  extending  backward  nearly  to  vent  naked. 

Dorsal  fins  separate  from  each  other  and  from  the  caudal;  second  spine 
highest;  the  others  successively  shorter,  when  depressed  just  reaching 
origin  of  soft  dorsal;  dorsal  rays,  when  depressed,  falling  far  short  of 
base  of  caudal.  Anal  inserted  directly  below^  base  of  third  dorsal  ray; 
the  rays  somewhat  longer  posteriorly,  when  depressed  extending  as  far 
back  as  the  dorsal.  Pectorals  pointed,  their  tips  reaching  a  vertical 
through  insertion  of  soft  dorsal;  the  upper  mys  with  appenda^e.s. 
Ventrals  long,  not  extending  so  far  posteriorly  as  pectorals;  free  from 
body  except  at  base. 

Color  in  alcohol  light  brownish,  everywhere  with  small,  indistinct 
darker  spots  and  reticulations;  sides  with  six  or  seven  poorly  defined 
lateral  spots,  the  last  and  most  conspicuous  one  at  ^)ase  of  caudal  fin. 
Dorsals  with  markings  of  light  brown,  arranged  in  longitudinal  rows 
on  the  membranes;  similar  marks  assembled  in  wavy  lines  on  the  rays 
of  upper  three-fourths  of  caudal;  the  lower  part  of  fin  without  spots. 
Other  fins  somewhat  dusky. 

Specimens  smaller  than  the  type  have  the  dark  markings  a  little  more 
distinct. 
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MeamireTtienJUi  of  Alwma  Utushimw. 


Length  in  millimeters 

Depth  expressed  in  hundredths  of  length 

Depth  of  caudal  peduncle 

Length  of  head 

Length  of  snout 

Width  of  interorbital  spi*ce 

Diameter  of  orbit 

Distance  from  snout  to  spinous  dorsal 

Distance  from  snout  to  soft  dorsal 

Height  of  longest  dorsal  spines 

Height  of  longest  dorsal  rays 

Distance  from  snout  to  anal  fin 

Height  of  longest  anal  rays 

Length  of  caudal  Dedunoie 

length  of  caudal  nn 

Length  of  pectoral  fin 

Length  of  ventral  fln 

Number  of  dorsal  spines 

Number  of  dorsal  rays 

Number  of  anal  rays 

Number  of  pectoral  rays 

Number  of  sc^^iles  in  lateral  series 

Number  of  scales  in  transverse  series 
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9 

8 
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70.  ACANTHOGOBIUS  PLAVIMANUS  (Schlegel). 

586.  Yokohama. 
728.  Tsushima. 

Generally  common   in   brackish  water,  throughout  southern  and 
middle  Japan* 


CHASMIAS  Jordan  and  Snyder,  new  genus. 

71.  CHASMIAS  MISAKIUS  Jordan  and  Snyder,  new  species. 

(Plate  XXXVI.) 

A  single  poorly  preserved  specimen  of  this  form  was  collected  by 
Jouy  at  Tsushima.  We  describe  it  from  much  better  specimens  col- 
lected at  Misaki.  The  species  very  closely  resembles  ChwmiidH 
dolicfvognatkuH  (Hilgendorf).  It  differs  from  it  in  coloration,  not 
having  verj'  distinct,  narrow,  wavy,  dark  bands  on  pectoi'als,  dorsals, 
and  caudal,  and  in  having  a  terminal  band  of  white  on  the  caudal,  a 
sharper  snout,  and  much  smaller  scales. 

Type. — No.  6484.     L.  S.  Jr.  University  Museum. 

Locality, — Misaki,  Sagami,  Japan;  Jordan  and  Snyder  collectors. 

Head,  3^  in  body;  depth,  4ij^;  depth  of  caudal  peduncle,  2i  in  head; 
length  of  snout,  2f,  maxillary,  If;  D.  VI-11;  A.  10;  P.  21;  scales  in 
lateral  series,  89;  in  transverse  series.  28. 

Body  thick-set;  the  caudal  peduncle  deep;  head  very  broad;  de- 
pressed; wider  posteriorly  than  the  body:  snout,  viewed  from  above, 
broadly  rounded.  Eyes  small;  directed  obliquely;  interorbital  space 
markedly  wide,  the  distance  between  the  eyes  equal  to  the  length  of 
the  snout.  Mouth  extremely  large;  horizontal;  lower  jaw  included 
by  the  upper,  the  wide  upper  lips  hanging  down  over  the  lower;  upper 
lip  with  a  fringed  interior  border  next  the  teeth.     Maxillary  extend- 
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ing  posteriorly  to  a  vertical  through -a  point  midway  between  eye  and 
edge  of  opercular  flap;  covered  for  the  greater  part  of  the  length. 
Tongue  very  broad;  slightly  notched.  Teeth  villiform;  none  of  them 
enlarged;  in  bands  which  extend  backward  a  little  less  than  half  the 
length  of  mouth;  pharyngeal  teeth  bristle-like.  Gill-opening  not 
large;  the  lower  edge  an  eye's  diameter  below  base  of  pectoral;  the 
width  of  isthmus  slightly  greater  than  depth  of  caudal  peduncle.  Gill- 
rakers  on  first  arch  3+10;  short  and  slender;  the  length  of  longest  less 
than  diameter  of  pupil.  No  protuberances  on  inner  edge  of  shoulder 
girdle.  Lower  jaw  without  barbels.  Anterior  nostril  with  a  conspic- 
uous short  tube,  widened  at  its  opening. 

Head  naked;  the  skin  thick;  not  much  wrinkled  nor  folded;  preor- 
bital  with  a  fleshy  flap  which  extends  forward  and  downward  below 
nostrils.  A  conspicuous  line  of  pores  extends  from  a  point  above  and 
posterior  to  the  nostrils  forward,  and  then  downward  along  upper 
edge  of  preorbital  flap  where  it  divides;  one  branch  running  backward 
below  the  eye  and  curving  upward  behind  it;  the  other  backward 
toward  the  middle  of  cheek.  A  similar  line  of  pores  lies  on  either 
side  of  lower  jaw  l)etween  the  folds  of  skin.  A  large  pore  on  inter- 
orbital  space  between  posterior  parts  of  eyes.  Body  with  small,  thin, 
cycloid  scales,  which  are  more  or  less  deeply  embedded  in  the  skin. 
Anteriorly  the  scales  are  closely  crowded  and  somewhat  irregularly 
placed;  on  the  breast  and  belly  they  are  minute  and  almost  hidden 
beneath  the  skin. 

Dorsal  fins  well  separated;  height  of  longest  spines  about  equal  to 
length  of  snout;  pasterior  spine  connected  with  the  back  by  a  large 
triangular  membrane;  rays  somewhat  higher  than  the  spines,  the 
longest  about  equal  to  depth  of  caudal  peduncle;  no  membrane  con- 
necting posterior  ray  with  the  back.  Anal  equal  in  height  to  spinous 
dorsal ;  when  depressed  the  anal  and  dorsal  extend  an  equal  distance 
posteriorly,  both  falling  short  of  bases  of  first  caudal  rays  a  distance 
equal  to  one-half  the  depth  of  cAudal  peduncle.  Caudal  rounded. 
Pectoral  rounded;  its  upper  edge  with  a  fringe  of  14  or  15  thread-like 
filaments,  of  which  each  ray  except  the  uppermost  contributes  two. 
Ventmls  short;  free  from  body  posteriorly;  the  membrane  connect- 
ing the  spines  fleshy;  elevated;  its  height  equal  to  diameter  of  eye; 
its  edge  concave. 

Color  in  spirits,  dark  above;  the  throat  and  l)elly  light;  head  with 
indistinct  dots  above,  and  scarcely  discernible  bars  on  cheeks;  sides  of 
body  with  irregularly  shaped  small  white  spots,  in  which  a  transverse 
arrangement  is  suggested.  Dorsal,  anal,  and  caudal  fins  edged  with 
white,  the  white  of  caudal  forming  a  distinct  liand;  membrane^s  of  fins 
with  indefinite  light  spots;  first  dorsal  with  a  large,  round,  white  spot 
just  behind  last  spine,  whore  the  membmne  is  black;  caudal  with  a  large 
^ black  blotch  at  its  base  followed  by  a  transverse  row  of  small  white 
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spots,  one  on  each  i-ay.  Pectorals  and  ventrals  without  spots  except 
at  the  base  of  the  former. 

Length  of  the  type,  100  mm. 

Smaller  specimens  have  the  spots  on  top  of  head  and  the  bars  or 
spots  on  cheeks  distinct;  anterior  parts  of  body  with  small,  dark  spots; 
sides  with  8  or  9  transverse  light-colored  bands  with  small  light  blotches 
between  them;  in  some  cases  the  Imnds  being  broken  up  into  elongate 
blotches.  The  dark  caudal  spot  and  the  white  terminal  l)and  are  very 
distinct. 

On  the  smaller  specimens,  a  lateral  line  is  sugge^sted  by  a  row  of  29 
groups  of  minute  papillae,  extending  along  the  middle  of  the  sides. 
Each  group  has  6  or  6  papillsB  in  one,  or  occasionally  two  vertical 
rows,  which  are  a  little  less  than  the  width  of  a  scale  in  length.  A 
mere  trace  of  the  lateral  line  is  seen  on  large  specimens. 

The  specimen  from  Tsushima  appears  to  have  no  light  spots  on  the 
sides.     The  dark  spot  at  base  of  caudal  is  scarcely  perceptible. 

This  species  is  very  abundant  in  the  rock  pools  of  the  headlands  of 
eastern  Japan,  from  Tokio  to  Nagasaki.  About  Awa  and  Misaki  it 
swarms  in  all  the  rock  pools  warmed  by  the  Kuro  Shiwo. 

MeasurementM  of  Chcunniuji  misakiu*. 


I    Length  In  millimeters ■ 

Depth    ftxpresned    in    hundredths  of 

length ' 

I    Depth  of  caudal  peduncle | 

Length  of  head 

,    Length  of  snout 

1    Width  of  intemrbital  «paee 

Diameter  of  orbit 

I    Distance  from  «nout  to  spinoim  dorsal . . 

!    Distance  from  snout  to  soft  dorsal 

I    Height  of  longest  dorsal  spines 

I    Height  of  longest  dorsal  rays 

I    Distance  from  snout  to  anal  Mn 

I    Height  of  longest  anal  rays 

I    I^ength  of  caudal  peduncle 

Length  of  caudal  fin 

'    Length  of  pectoral  fin 

I    Length  of  ventral  fin 

I    Number  of  dorsal  spines 

,    Number  of  dorsal  rays 

1    Number  of  dorsal  anal  rays 

Number  of  pectoral  rays 

Number  of  scales  in  lateral  series 

i    Number  of  scales  in  transverse  series . . . 
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224 

23  ' 

22 

23 

22 

22  ' 

214 

23  , 

224 

24  1 

25 

26 

23 

20  , 

21  , 

20  ' 

19 

22  1 

Z\ 

22 

21 

94; 

10 

10 

10 

12  I 

12 

14 

12* 

6  ' 

6  ' 

6  , 

6 

6  ' 

6 

6 

6 

11  1 

12 

12 

11 

11  1 

11 

12 

11 

10  , 

n 

10 

10 

10  1 

10 

10 

10 

21  ' 

21 

21  1 

22 

22 

21 

23 

21 

88  1 

91 

85  , 

81 

00  1 

92 

89 

■261 

26  , 

*^l 

28 

25  1 

29 

29 

27 

This  species  is  the  type  of  a  distinct  genus,  Ohasinids^  related  to 
GiUlcIithyH  and  I^atygobins.     It  may  be  thus  defined: 

Body  moderately  elongate,  covered  with  minute,  cycloid  scales. 
Head  broad,  naked,  flattish  above,  wide  between  the  eyes.  Mouth 
very  large,  horizontol,  the  upper  jaw  projecting;  teeth  in  moderate 
bands;  maxillary  much  produced  backward,  extending  beyond  the 
eyes;  tongue  broad,  not  not(*.hed;  isthmus  very  broad,  the  gill-open- 
ings restricted  to  the  sides;  no  barbels:  shoulder  girdle  without  fleshy^ 
flaps.  Dorsal  'fins  short,  low,  the  first  of  six  slender  spines,  (^udal 
rounded;  pectoral  with  free  silky  tips  to  the  mys  above;  venti'als  short 
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and  broad.  Two  species  are  known,  the  type,  Chamnms  rriisaMus  and 
the  equally  abundant  Chamnim  dolichogtiathiv^^  of  Hilgendorf,  which 
is  found  all  along  the  shore  from  Hakodate  to  Nagasaki,  between  tide 
marks. 

72.  CHATURICHTHYS  STIGMATIAS  Richardson. 

This  species,  the  habitat  of  which  was  heretofore  unknown,  is  repre- 
sented by  two  poorly  preserved  specimens  collected  at  Sasuna,  Tsu- 
shima, Japan.  Richardson's  specimens  collected  by  the  '*  Sulphur" 
were  in  a  bottle  labeled  "Southern  Pacific,"  but  Richardson  observes: 
*'As  the  bottle  held  several  species  from  the  China  Seas,  there  appears 
some  doubt  as  to  the  native  place  of  the  fish."  It  probably  came  from 
China. 

One  of  our  specimens  is  here  described. 

Head  3t  in  length;  depth  7;  depth  of  caudal  peduncle  4i  in  head; 
eye  4*;  snout  8i;  maxillary  2;  D.  Vni-22;  A.  19;  P.  24;  scales  in 
lateral  series  about  67;  in  transverse  series  about  14. 

Body  elongate  posteriorly,  the  dorsal  And  ventral  contours  sloping 
gradually  to  the  caudal  peduncle,  which  is  narrow  and  compressed. 
Head  large,  wider  than  body,  the  width  equal  to  distance  from  tip  of 
snout  to  posterior  border  of  eye. 

Eyes  high  in  head,  oblong;  directed  obliquely  upward,  more  of  the 
eye  being  visible  when  viewed  from  above  than  when  seen  from  the 
side.  Interorbital  space  slightly  concave.  Mouth  large,  oblique; 
lower  jaw  projecting  somewhat  beyond  the  upper;  lips  thin;  maxillary 
extending  to  a  perpendicular  through  middle  of  pupil;  entirely  con- 
cealed beneath  a  pendulous  dermal  fold  of  the  suborbital.  Tongue 
broad,  concave  anteriorly.  Teeth  in  two  rows  on  each  jaw,  slender, 
pointed,  and  curved;  those  in  outer  row  stronger  and  fang-like.  Gill- 
opening  extending  far  forward,  the  isthmus  narrow.  Three  large 
papilUe  on  inner  edge  of  shoulder  girdle.  Gill-rakers  on  first  arch 
3+11,  long  and  slender.  Lower  jaw  with  three  barbels  on  OAch  side, 
the  distance  between  them  equal  to  the  diameter  of  the  orbit;  anterior 
barbel  shorter  and  thicker  than  the  others. 

Occiput,  opercles,  and  preopercles  with  small,  round,  smooth  scales, 
scarcely  or  not  at  all  imbricated.  Body  with  cycloid  scales,  small  near 
the  head,  growing  larger  posteriorly. 

Dorsal  fins  separate;  the  first  6  spines  evenly  spaced;  the  others 
farther  apart.  When  depressed,  the  fin  does  not  extend  to  insertion 
of  soft  dorsal.  Dorsal  rays  growing  higher  from  before  backward; 
when  depressed,  reaching  base  of  upper  caudal  rays.  Anal  inserted 
below  base  of  third  dorsal  ray;  the  rays  not  reaching  so  far  posteriorly 
when  depressed  as  do  those  of  the  dorsal.  Caudal  long,  pointed,  with 
short  accessory  rays  above  and  l)elow  (hence  the  name  ^'chaetu- 
richthys");  short  dorsal  and  ventml  mys  of  the  fin  growing  far  for- 
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ward  on  the  caudal  peduncle.  Pectomls  pointed,  extending  to  vent. 
Ventrals  free  from  body  posteriorly,  extending  to  a  point  below  base 
of  seventh  dorsal  spine. 

Body  without  distinctive  color  markings.  Spinous  dorsal  with  a 
large  black  spot  on  its  posterior  border.  Soft  dorsal,  caudal,  and 
pectorals  with  indistinct  dark  wavy  markings.  Ventrals  and  anal 
without  dark  markings,  except  a  little  dusky  on  posterior  border  of 
latter. 

Family  BLENNIID.5i;. 

73.  ENBDRIAS  N£BULOSUS  (Schlegel). 

45817.  Tsushima. 

Verj'  common  on  all  the  coasts  of  Hondo. 

74.  DICTYOSOMA    TEMMINCKI   Bleeker. 

No.  45816,  U.S.N.M.     Sasuna,  island  of  Tsushima. 
Common   about  rocks  of   Hondo  and   Kiushu.     The  rudimentary 
ventrals,  each  of  a  single  scale-like  spine,  disappear  with  age. 

Family  BROTULlDiE. 

WATASEA   Jordan  and  Snyder,  new  genus. 

Type  of  genus,  Watmea  sivicola  {Brotvlidce)  Jordan  and  Snyder, 
new  species.  This  genus  is  distinguished  from  Sireniho  {miberhis)  by 
having  two  spines  on  the  preopercle  and  the  ventrals  bifid.  In  Slretn^M/ 
the  preopercle  has  no  spines  and  the  ventrals  are  reduced  to  slender, 
undivided  filaments.  From  Nechythites^  which  is  much  more  closely 
allied,  Watasea  differs  in  the  presence  of  two  stout  spines  on  the  preo- 
percle. In  Iloplohn'otidu^  which  is  still  closer,  three  stout  spines  on 
the  preopercle  are  developed.  Marghiatus  and  perhaps  other  species 
hitherto  referred  to  Nt'<>bythite.H  belong  rather  to  ^Xatw<ea,  The  genus 
is  named  in  honor  of  Dr.  Sho  Watase,  formerh^  professor  in  the 
University  of  Chicago,  now  professor  in  zoology  in  the  Imperial  Uni- 
versity of  Tokyo. 

75.  WATASEA  SIVICOLA  Jordan  and  Snyder,  new  species. 

(Plate  XXXVII.) 

Type, — No.  6375,  L.  S.  Jr.  University  collection. 
Locality, — Misaki,  Sagami,  Japan. 
Collector. — Dr.  K.  Mitsukuri. 

Cotype, — U.  S.  National  Museum,  from  off  Yokohoma  (617).  (/oll., 
P.  L.  Jouy. 

Head,  4f  in  length;  depth,  5f ;  eye,  4|  in  head;  snout,  4J;  maxillary, 
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2i;  I).  93;  A.  74;  P.  25;  scales  in  lateml  line,  KK):  between  lateral 
line  and  insertion  of  dorsal,  11;  between  lateitd  line  and  insertion  of 
anal,  30. 

Ifedy  very  elongate;  the  deepest  part  in  the  region  of  anal  opening 
from  where  it  slopes  evenly  to  the  narrow  base  of  caudal. 

Snout,  blunt  and  short;  its  length  equal  to  longitudinal  diameter  of 
eye.  Interorlrital  space  convex.  Jaws  equ&l.  Mouth  large,  oblique. 
Maxillary  extending  beyond  the  orbit  a  distance  equal  to  about  one- 
half  the  vertical  diameter  of  eye;  the  entire  upper  edge  slipping  under 
the  suborbital;  the  distal  end  broad,  its  posterior  edge  concave.  Lips 
thin,  their  surfaces  smooth.  Jaws,  vomer,  and  palatines  with  broad 
bands  of  closely-crowded,  minute,  blunt  teeth;  the  palatine  bauds 
nearly  two  times  as  wide  as  those  of  jaws.  Tongue  with  a  long  and 
narrow  patch  of  similar  teeth  extending  from  symphysis  of  the  fii-st 
to  that  of  the  third  gill  arch;  a  small  oblong  toothed  area  at  symphysis 
of  fourth  arch,  separating  the  lingual  plate  from  the  lower  pharyn- 
geal. Upper  part  of  pharynx  with  five  small  toothed  paU^hes  on  each 
side.  Floor  of  pharynx  with  two  narrow  toothed  surfaces,  united 
before,  diverging  backward.  PseudobmnchisB  small,  covering  an  area 
not  much  longer  than  the  diameter  of  pupil.  Gill-rakers  on  first  arch 
6+14;  very  long  and  slender  near  middle  of  arch;  reduced  to  mere 
elevations  toward  the  ends. 

Dorsal  surface  of  head  with  a  V-shaped  ridge;  the  apex  above 
anterior  edge  of  eye,  the  arms  extending  backward.  A  post-orbital 
ridge  extending  on  each  side  parallel  to  the  posterior  partes  of  the  first 
mentioned  elevations.  Upper  rim  of  orbit  with  a  slight  ridge.  Pre- 
opercle  with  two  prominent  flat  spines  projecting  backward;  the  lower 
and  larger  at  the  angle;  the  other  alK)ut  one-half  the  diameter  of  eye 
above  the  lower  opcrde  with  a  strong  spine. 

Head  and  body  (completely  covered  with  small,  oval,  cycloid  scales, 
which  have  minute  strife  mdiating  from  the  center.  Sc*ales  on  max- 
illary very  small.  Membranes  of  dorsal  and  anal  with  minute  s(*aies. 
Lateral  line  extending  along  upper  third  of  body,  disappearing  at  a 
point  about  one-half  the  length  of  head  from  base  of  caudal. 

Dorsal  tins  continuous  with  the  caudal;  the  distance  between  tip  of 
snout  and  insertion  of  dorsal  equal  to  one  and  one-quarter  timers  the 
length  of  head;  the  rays  of  both  fins  a  little  higher  on  the  posterior 
than  on  the  anterior  parts,  the  tips  ^fiiajN en tr/us;  last  rays  extending 
about  to  middle  of  caudal  tin.  Caudal  long  and  narrow;  the  base 
truncate;  the  tip  pointed.  Pectorals  rather  acutely  rounded.  Ven- 
trals  inserted  close  together;  near  anterior  edge  of  humeral  symphy- 
sis; the  distance  between  their  bases  about  equal  to  one-third  the 
width  of  posterior  edge  of  maxillary;  eac»,h  tin  with  two  rays,  parted 
for  about  half  their  length. 

Color  in  spirits  bluish  white  throughout. 
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The  species  in  represented  in  the  Jouy  collection  by  a  single  indi- 
vidual (No.  49707,  U.S.N.M.),  which  is  very  similar  to  the  type.  It 
is  from  off  Yokohama,  probably  from  the  same  type  locality  of  Misaki. 

Measurejnenls  of  Watasea  givicola. 


Length  of  body  In  millimeters 

I    Depth  of  body  expressed  in  hundredths  of  length. 

I    Length  of  head 

I    Width  of  interorbital  space 

'    Length  of  snout 

Length  of  maxillary 

Diameter  of  orbit 

Distance  from  snout  to  dorsal  fin 

Height  of  rays  near  middle  of  fin 

Distance  from  snout  to  anal  fln 

Height  of  rays  near  middle  of  fin 

Length  of  caudal  fln 

Depth  of  base  of  caudal 

Length  of  pectoral  fln 

Distance  from  snout  to  ventral  fl»; 

Length  of  ventral 

Number  of  rays  in  dorsal  fln 

Number  of  rays  in  anal  fin 

Number  of  rays  in  pectoral 

Number  of  scales  in  lateral  line 

Number  of  scales  above  lateral  line 

Number  of  scales  below  lateral  line 


217 

208 

17* 

17* 

21 

21 

41 

4i 

4 

4 

10 

10 

4» 

44 

26 

25 

6 

6 

44 

44* 

4i 

5i 

8 

7* 

1 

U 

12 

12 

Ift 

16 

14 

14* 

9B 

92 

74 

78 

26 

26 

100 

102 

11 

11 

30 

27 

76.  HOPLOBROTULA  ARM  ATA  (Schlegel). 
(Plate  XXXVIII.) 
{BrottUa  armala  Schlegel. ) 

Although  this  species  is  not  represented  in  the  Jouy  collection,  it 
will  be  of  interest  in  connection  with  the  genus  and  species  just  men- 
tioned (  Watasea  slvicola)  to  record  the  character  of  a  fine  specimen 
403  mm.  long  obtained  at  Nanaura,  in  Boshu,  near  Misaki.  It  was 
presented  by  the  Imperial  University  of  Japan  to  the  Stanford  Uni- 
versity collection. 

The  genus  Uoplohrotxila  differs  from  NeobythiteH^  Wat^tseii^  and 
Sireifiho  in  having  three  strong  opercular  spines,  the  maxillary  and 
parts  of  the  head  naked,  and  the  posterior  upper  part  of  the  maxillary 
free  from  the  suborbital.     The  ventral  fins  are  bifid. 

Head,  4|  in  length;  depth,  5i;  eye,  5J  in  head;  snout,  4i;  maxillary, 
1^%\  D.,  86;  A.,  74;  P.,  20;  scales  in  lateral  line,  112;  between  lateral 
line  and  insertion  of  dorsal,  9;  between  lateral  line  and  insertion  of 
anal,  27. 

Interorbital  space  convex;  its  width  equal  to  length  of  snout.  Jaws 
equal.  Snout  blunt;  almost  truncate.  Maxillary  extending  poste- 
riorly far  beyond  the  eye;  the  upper  edge  not  covered  by  preorbital 
for  the  entire  length;  the  distal  end  broad;  the  posterior  edge  slightly 
concave.  Lips  rather  thick;  their  surfaces  covered  by  minute  epider- 
mal flaps.  Jaws,  palatines,  and  vomer  with  minute,  sharp,  firmly 
embedded  teeth  in  villiform  bands;  a  toothed  area  extending  from 
near  tip  of  tongue  to  posterior  part  of  pharynx;  roof  of  pharynx  with 
toothed  surfaces  similar  to  those  of  jaws.     Gill-i'akers  on  first  arch, 
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4+16;  those  of  the  upper  limb  and  all  but  five  on  the  lower  reduced 
to  mere  rounded  elevations;  the  others  short  and  flat. 

Preopercle  with  three  strong  spines  projecting  through  the  skin, 
the  lower  one  pointing  downward,  the  upper  pointing  backward  and 
downward.  Opercle  with  an  elevated  ridge  at  its  upper  part,  termi- 
nating in  a  strong  spine. 

Opercles,  preopercles,  and  a  narrow  area  on  each  side  of  occipital 
part  of  head  with  oblong,  cycloid  scales;  other  parts  of  head  naked. 
Body  covered  everywhere  with  scales  similar  to  those  of  head.  Lat- 
eral line  ending  a  distance  from  base  of  caudal  about  equal  to  length 
of  head. 

Dorsal  and  anal  fins  continuous  with  the  caudal;  the  membranes 
fleshy.  Dorsal  inserted  a  distance  behind  tip  of  snout  equal  to  one  and 
one-fourth  times  the  length  of  head.  Caudal  naiTow;  pointed.  Pec- 
torals pointed.  Ventrals  inserted  close  together  near  anterior  edge  of 
humei*al  symphysis;  the  fins  reduced  to  bifid  filaments,  cleft  to  within 
the  diameter  of  pupil  from  the  base;  inner  filament  the  longer. 

Color  dusky;  overlaid  with  silver.  Posterior  halves  of  dorsal  and 
anal  dusky,  the  color  near  the  ends  becoming  dark  chestnut;  the  edges 
lighter.  Caudal  same  color  as  the  neighboring  parts  of  dorsal  and 
anal. 

This  species  is  known  from  Schlegel's  account  of  a  specimen  in  bad 
condition,  and  from  a  specimen  taken  near  Tokio,  described  by  Stein - 
dachner  and  Dcderlein. 


Measuretnent^  of  HoplobrottUa  armala. 


374 
19 
22 
5* 


Length  of  body  in  mlUimeterB 

Depth  of  body  expressed  in  hiindredthH  of  length  . 

length  of  he»\d 

Width  of  interorbita)  Hpace 

Length  of  snout 6 

Length  of  maxillary 11 

Diameter  of  orbit 4 

Distance  from  miout  to  dorsal  fin 271 

Height  of  rays  near  middle  of  fin 7 

Distance  from  snout  to  anal  fln i    42 

Hcightof  rays  near  middle  of  fin i     7i 


I^ongth  of  caudal  fln  . 

Depth  of  ba.se  of  caudal 

Length  of  pectoral  fin 

Distance  from  Knout  to  ventral  fin  . 
Length  of  ventral 


8 

U 
15* 
11 
13* 


Family  GADID^. 

77.  LOTELLA  PHYCIS  Schlegcl. 

Yokohama. 

Common  in  mther  deep  water  oflF  the  east  coast  of  both  Hondo  and 
Kiusiu. 

78.  PHYSICULUS  JAPONICUS  Hilgcndorf. 

(PhyfdciUvji  dalwigki  Steindachner,  not  of  P^uropean  writere.) 

Yokohama. 

In  deep  water,  not  very  common. 
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Family  PLEURONECTIDiE. 

79.  KAREIUS  BICOLORATUS  (Basilewsky). 
(Fleuron£Ctes  scutifer  Steindachner. ) 

Yokohama. 

Generally  common  oflf  northern  Hondo  and  Hakodate. 

80.  PLEURONICHTHYS  CORNUTUS  (Schlcgel). 

Yokohama. 

Conmion  throughout  Japan  in  sandy  bays. 

81.  ZEBRIAS  ZEBRA  (Bloch). 

564.  Yokohama. 

The  Japanese  species,  ZSrias  zSrimcs  (Schlegel),  is  not  evidently 
different  from  the  Chinese  form,  Zebrias  zebra 

Family  LOPHHD^. 

82.  LOPHIOMUS^  sp.  indescr. 

611.  Yokohama. 

Not  rare  in  water  of  moderate  depth. 

Family  ANTENNARHD^. 

83.  ANTENNARIUS  TRIDENS  (Schlegel). 

Yokohama. 

Everywhere  common  in  sandy  or  muddy  bays  and  inlets. 

^  Thifl  specimen  proves  to  belong  to  a  species  distinct  from  L.  seHgerun  Vahl,  to  be 
described  later. 

Proc.  N.  M.  vol.  xxiii^ 49 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  XXIII     PL.  XXXI 


O      }u 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM  PROCEEOINQS,  VOL.  XXIII     PL.  XXXII 


i  2 

o     a 
z     • 

2 

< 


5 


2 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM  PRCXJEEDINGS,  VOL.  XXIII     PL.  XXXIII 


flc  "• 

O  u, 

I  2 

z  » 

8  i 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  &  NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  XXIII     PL.  XXXIV 


z 

CD 

Z 

!; 


I    f 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXIII     PL.  XXXV 


CO 


O 

8 

Z 
Ul 

I- 
O 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.   NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXIII     PL.  XXXVI 


52      H 
5       5 


< 
I 
O 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  XXIII     PL.  XXXVII 


<•  2 
8  ! 


If 


C 

r. 


H 


c 

Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  S.   NATIONAL  MUSEUM  PROCEEDINGS,   VOL.   XXIII     PL.   XXXVIII 


O 

I 


(^ 


^ 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


FOUR  NEW  SYMMETRICAL  HERMIT  CRABS  (PAGURIDS) 
FROM  THE  WEST  INDIA  REGION. 


By  James  E.  Benedict, 

Aasistanl  Curator ,  Divmon  of  Marine  Invertebraies, 


The  specimens  described  in  this  paper  were  all  dredged  by  the  U.  S. 
Fish  Commission  steamer  Albatross  in  1885,  and  all  belong  to  the 
West  India  region,  with  the  possible  exception  of  Mixtopdgurus  gilli^ 
which  was  taken  in  107  fathoms  oflF  North  Carolina,  the  extreme 
northern  limit  of  the  region. 

The  symmetri(»l  Pagurids  are  regarded  as  approximating  the  ma- 
cruran  type  more  closely  than  the  other  members  of  the  family.  The 
relationships  of  Pylocheles  and  Mixtopngiimis  and  other  forms  with 
calcified  dorsal  abdominal  plates  are  discussed  by  A.  Milne-Edwards 
and  Bouvier  in  the  Blake  Pagurids.'* 

CaiiceUus  Edwards  is  a  well  characterized  genus.  The  door  or  cover 
to  its  dwelling  is  formed  by  the  facets  of  the  chelipeds  and  of  the  first 
pair  of  ambulatory  legs,  which  are  much  modified  for  this  purpose. 
The  abdomen  in  the  three  species  before  me  iy  spherical,  as  is  also 
that  of  Cancellus  typus  Edwards  and  of  Cancellus  tanneri  Faxon ;  the 
only  exception  to  this  structure  is  furnished  by  the  Cancellits  canali- 
cuiatus  (Herbst),  which  is  figured  with  a  conventional  abdomen.  The 
abdomen  in  this  genus  seems  to  be  even  more  readily  separated  from 
the  thorax  than  in  other  genera,  and  this  separation  had  not  unlikely 
taken  place  in  Herbst's  specimen  and  the  conventional  form  may  have 
been  added  to  the  figure  for  the  sake  of  completeness.  A  notable 
case  of  the  substitution  of  a  wrong  part  occurs  also  in  Herbsf  s  famous 
work,*  where  his  Cancel*  megistos  is  shown  with  the  abdomen  of  a 
macruran. 

The  JiRxtapagurus  described  shows  an  interesting  variation  from  the 
type  species  of  the  genus  in  having  a  decidedly  unsymmetrical  telson. 

^  Mem.  Mua.  Comp.  Zool.  XIV,  No.  3.  « Plate  lxi,  fig.  1. 
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CANCELLUS  ORNATUS,  new  species. 

The  rostral  projection  is  a  broad  triangle  with  a  rather  blunt  apex; 
the  sinus  on  either  side  behind  the  eyes  is  deep  and  evenly  rounded;  t 
broad  raised  collar  extends  from  the  outer  limit  of  one  to  the  outer 

limit  of  the  other  sinus; 
from  the^e  points  to  the 
antero-lateral  angle  the 
margin  is  straight  and 
transverse,  giving  the  en- 
tire front  a  transverse 
eflfect.  The  eye-stalks  are 
slender  and  reach  to  the 
operculating  facets;  in  the 
distal  half  of  their  length 
they  are  straight  and 
nearly  in  contact;  in  the 
proximal  half  they  are 
spreading. 

The  peduncles  of  the  an- 

tennulse  reach  the  cornea. 

The  peduncles  of  the  an- 

tennro  extend  to  about  the 

^    ,    ^  ^,  middle   of  the    eve-stalk; 

FlQ.  1.— CANCELLUSORNATU8.      X  24.  i  •  "         i  i 

the  flagellum  is  small  and 
short,  extending  a  little  if  any  beyond  the  distal  margin  of  the  carpus. 
The  acide  of  the  antenna  is  short,  stout,  and  subdiamond-shaped;  three 
stout  but  short  spines  arm  the  outer  and  one  the  inner  margin. 

The  anterior  portion  of  the  carapace  is  much  broader  than  long,  and 
is  strongly  arcuate  at  the  sides;  a  transverse 
sulcus  runs  along  just  behind  the  collar  or 
carina  of  the  fronbil  margin,  broadening  out 
into  a  diamond-shaped  depression  behind  the 
rostrum  and  a  triangular  depression  behind 
the  sinus. 

The  exposed  surface  of  the  carpus  of  the 

chelipeds  forms  a  deeply  excavated  facet  in 

the  plane  of  the  palm;  the  excavation  forms  a 

part  of  a  channel,  which  extends  to  the  base  of 

' ,      ..  ^«  .      ,  .        -  , ,  Fig.  2.— Operculum  of  Canxel- 

the  hngers.      I  he  raised  margin  of  the  carpus  lusornatus.    x  Si. 

is  thin  and  thickly  set  with  spiny  granules;  the 

margins  of  the  palm  are  much  thicker  and  the  granules  are  not  so  spiny 

in  character;  the  inner  margins  of  the  palms  are  straight;  between 

this  contact  margin  and  the  channel  the  raised  surface  is  divided  into 

lobes  by  transverse  cuts;  each  lobe  is  crowded  with  large  granules. 
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The  outer  margins  of  the  palms  are  not  divided  into  lobes,  but  the 
granules  are  arranged  in  more  or  less  regular  transverse  rows;  the 
margin  is  not  abrupt;  the  upper  surface  rounds  gi'adually  into  the 
side;  against  this  rounded  portion  the  first  pair  of  ambulator}^  legs  fit 
and  rest  firmly;  the  movable  finger  is  short  and  stout;  the  surface  is 
crowded  with  granules;  it  is  evenly  rounded  with  the  exception  of  a 
slight  depression  near  the  articulation. 

A  channel  on  the  facets  of  the  ambulatory  legs  begins  at  the  proxi- 
mal margin  of  the  carpus  and  ends  on  the  dactyl  a  little  beyond  the 
middle;  the  inner  margin  of  the  palm  is  divided  into  lobes,  each  of 
which  has  a  double  row  of  granules,  except  the  terminal  one,  which 
has  four  or  more.  The  outer  margin  is  deeply  cut  into  lobes,  which 
are  well  separated  at  the  base  and  are  in  contact  at  near  the  thin  edge; 
these  f  oliaceous  lobes  appear  as  if  built  up  of  granules.  The  abdomen 
is  spherical;  the  plate  of  the  sixth  segment  is  divided  by  a  transverse 
carina;  the  anterior  portion  is  subdivided  by  a  median  notch  and  a  deep 
groove  which  widens  out  into  a  large  pit  at  the  carina;  the  margin  is 
spiny.  The  arrangement  of  spines  is  as  follows:  A  group  of  four  on 
one  side  of  the  notch  and  six  on  the  other;  a  single  large  spine  is 
placed  near  the  carina;  between  this  spine  and  the  groups  at  the  notch 
are  two  spines  which  arise  from  a  single  base;  the  posterior  part  of 
the  plate  begins  with  a  deep  groove,  which  reaches  from  side  to  side 
next  the  carina;  the  posterior  margin  is  truncate,  with  a  notch  near 
the  angles;  two  or  three  small  tubercles  are  placed  near  the  notches; 
the  angles  and  sides  are  ornamented  with  a  number  of  similar  tuber- 
cles.    The  telson  is  truncate  and  has  a  large  lobe  on  the  side. 

A  single  female  25  mm.  in  length,  without  eggs,  station  2405,  Gulf 
of  Mexico,  28^  45'  00"  north  latitude,  85^  02'  00"  west  longitude,  in  30 
fathoms.     Unfortunately  the  specimen  is  without  its  dwelling. 

Tyjp^.— U.S.N.M.  No.^  9784. 

CanceUus  omatus  seems  to  be  more  closely  related  to  CanceUvs 
tanneri  than  to  any  other  described  species;  from  this  it  may  be  readily 
separated  by  its  triangular  rostral  projection  and  many  other  char- 
acters examined  in  detail.  The  enlarged  coxal  segments  of  the  fifth 
pair  of  feet  are  closely  like  those  of  C.  taimeH;  this  character  sepa- 
rates it  from  C.  typus  Edwards. 

CANCBLLUS  SPONGICOLA,  new  species. 

The  angle  of  the  rostral  projection  in  this  species  is  closely  like  that 
of  Ccmcdlys  omatm^  with  the  exception  that  the  apex  is  a  little  more 
acute.  The  sinus  behind  the  eyes  is  not  bordered  by  a  collar-like 
carina,  and  the  margin  and  the  antero-lateral  angle  is  rounded.  The 
eyes,  as  in  Carwdlus  ornatxm^  reach  the  plane  of  the  operculating  facets. 
The  antennular  peduncles  pass  the  eyes  a  very  little.     The  peduncles 
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of  the  antennae  reach  the  middle  of  the  eyestalks.     The  aciele  is  like 

that  of  Cancellvs  omatus. 
The  depressions  of  the  sides  of  the  carapace  are  strong;  the  central 
part  is  smooth;  it  is  broader  than  long — broad- 
est a  little  behind  the  middle. 

The  carpal  facets  of  the  chelipeds  are  slightly 
concave;  the  facets  of  the  palms  taken  together 
are  convex,  though  a  slight  depression  extends 
down  from  the  carpus  of  each;  the  fingers  are 
very  short,  the  tips  are  coal  black;  the  facets 
of  the  first  pair  of  ambulatory  legs  are  all 
slightly  convex,  and,  as  is  conunon  in  the  genus, 
the  operculating  surfaces  are  divided  into  lobes 
by  transverse  sutures.     The  sutures  do  not  ex- 

FlQ.    8.— CANCKLLU8     8PONOI-        ,,  ^,  ^  ^  ^,  ,,.  ,,, 

COLA  IN  SPONGE.  X  u.  tcud  across  the  facets;  on  the  chelipeds  the 
sutures  are  closed,  while  on  the  propodus  and 
dactyl  of  the  ambulatory  legs  they  are  open  on  the  outer  margin  and 
closed  on  the  inner.  The  entire  opercular  surface  is  crowded  with 
depressed  granules;  both  margins  of  the  ambulatory  legs  are  well  set 
with  bristles. 

The  abdomen  is  spherical.  The  plate  of  the  sixth  segment,  as  in 
Cancellm  ornatus^  is  divided  transversely  by  both  a  carina  and  a 
channel;  the  anterior  half  has  an  evenly  rounded  margin  armed  wiUi 
spines.  Bunches  of  hair  are  scattered  over  its  surface.  The  poste- 
rior part  is  short,  and  is  armed  with  much  smaller  tubercles  than  is 
the  other  species. 

The  under  surfaces  of  the  ambulatory  legs  are  mottled  with  orange 
and  white;  the  other  parts  are  a  light  straw  color. 

The  specimen  is  a  male,  about  22  mm.  in  length,  taken  at  station 
2354,  20^  59'  30"  north  latitude,  86°  23'  45"  west  longitude,  130  fath- 
oms.    Its    carcinoecium    is 
a  firm  siliceous  sponge. 

Ty^^'.— U.S.N.  M.  No. 
9549. 

Cancelhis  spongicola  is 
more  nearly  related  to  C. 
parfaitl  Milne-Edwards  and 
Bouvier  than  to  any  other 

species.  A  small  specimen  ^'«-  -»-^-n<^«^^««  TeT^s.  ^""'"''  ""'  '"^ 
of    the    latter    shows    the 

palms  more  deeply  excavated  and  with  the  inner  margins  a  little 
more  raised  and  more  distinctly  cut  into  lobes.  The  triangular 
median  projection  of  the  front  has  a  distinct  raised  margin,  which  is 
altogether  wanting  in  f^pongicola.  The  dactyls  of  the  first  pair  of 
ambulatory  feet  are  nearly  smooth,  not  lobed  as  in   C.  spongiccia^ 
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PYLOCHELES  PARTITUS.  new  species. 

The  frontal  line  of  the  carapace  is  made  up  of  a  short,  straight  line, 
in  the  middle  ending  in  a  short,  sharp  tooth.     This  is  followed  by  an 
angular  sinus,  with  a  slightly  carinate  margin.    This  sinus  ends  at  the 
outer  line  of  the  eye.     ^ts   terminus   is  marked  by  a  small  spine. 
Beyond  this  point  the  margin  is  straight  for  the  width  of  the  antenna, 
and  runs  diagonally  back  to  where  it  rounds  into  the  side.     The  eye- 
stalks  are  stout,  straight  to  the  middle,  where  they  exuand  to  the 
moderately  dilated  cornea. 
The  eye  scales  are  simple 
rounded  plates.     The  pe- 
duncles of  the  antennulae 
are  nearly  twice  as  long 
as  the  eyes;  the  terminal 
segment  and  the  greater 
part  of  the  much  longer 
preceding     segment     ex- 
tending    beyond.       The 
peduncle  of  the  antenna 
reaches   the  base  of   the 
cornea.      The    acicle     is 
straight  on  the  inner  side, 
its  margin  being  in  line 
with  the  point  of  the  ter- 
minal.     A    little    below 
this  spine,  on  the  outside, 
is    another  spine,   which 
forms  a  fork  with  it.    At 
an   equal   distance  below 
this   is  a   third  spine   of 
equal  size.     Between  this 
and  the  base  the  margin  is 

concave.     The    armature  fig.  s.-PvLocHELra  partitus.   x2. 

of  the  inner  margin  con 

sists  of  a  comb  of  twelve  or  thirteen  sharp  spinules,  which  stand  per- 
pendicular to  the  axis  of  the  acicle. 

The  middle  area  of  the  anterior  portion  of  the  carapace  is  spool 
shaped  and  is  bordered  by  bunches  of  bristles;  the  sides  of  this  portion 
are  cut  by  irregular  depressions.     The  posterior  portion  is  calcitied. 

The  chelipeds  are  bent  downward  as  in  Cancellun;  the  anterior  mar- 
gin of  the  carpus  is  raised  in  the  form  of  a  spiny  crest,  the  spines 
forming  a  continuous  row  with  those  of  the  hand;  the  sunmiit  of  the 
crest  is  armed  with  six  spines  divided  into  groups  of  three  by  a  deep 
notch;  the  largest  spine  is  the  third  from  the  notch  on  the  outside;  the 
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others  are  equal  or  subequal;  from  the  large  spine  the  mar^n  slop» 
rapidly  to  the  hand;  the  direction  of  the  crest  is  perpendicular  to 
the  plain  of  the  hand.     A  sulcus  runs  along  the  ridge  of  the  carpuis 
into  the  notch.     The  palm  is  broad  arcuate  on  the  outside,  straight  on 
the  inside;  the  surface  is  flat.     The  largest  spines  are  on  the  inside 
margin  of  the  palm;  there  are  three  spines  on  the  dactyl  near  its 
base;  beyond  this  the  margin  is  granular  rather  than  spiny.     Scattered 
over  the  surface  of  the  hand  are  numerous  but  well  separated  bristle- 
bearing  granules;  behind  the  fingers  the  granules  are  arranged  in  more 
or  less  regular  rows;  elsewhere  the  g^ranoles 
are  more  numerous  and  irregular.    The  ex- 
posed surfaces  of  the  hand  and  the  crest  of  the 
carpus  are  well  covered  with  stiff  bristles. 

The  segments  of  the  abdomen  are  slightly 
calcified  and  very  hairy.  The  telson  is  about  as 
in  Pylochdes  agassizii  Milne-Edwards,  except 
that  the  articles  are  markedly  longer  in  pro- 
portion than  are  shown  in  the  figures  of  that 
species. 

Fio.  6.— Opkrculum  of  Pylo-        *   --,  ^^  .  1         •        1    i_    1    J 

CHKLE8PABTITU8.   X  3.  ^J!P<5. — Onc  specuucn,   a    male,   is    labeled 

"Cozumel  in  a  sponge  Jan.  29th,  1885,  Alba- 
tross'\  U.S.N.M.  No.  9892.  Length,  45  mm.  from  the  end  of  the 
chelipeds  to  the  end  of  the  telson.  Length  of  the  carapace  10  mm. 
Length  of  the  abdomen  to  the  end  of  the  telson  20  mm.  U.S.N.M. 
No.  9901. 

A  second  specimen,  a  female,  was  taken  by  the  U.  S.  Fish  Commis- 
sion steamer  Albatross  off  Habana,  station  2348,  23^  10'  39"  north  lati- 
tude, 82^^  20'  21'  west  longitude,  in  211  fathoms.  Length  of  carapace 
7.5  nam. 

This  species  is  closely  related  to  Pylochdes  agdsshii  A.  Milne- 
Edwards.  A  comparison  of  the  specimens  with  the  plate  ^  brings  out 
the  following  strong  characters  by  which  they  may  be  separated: 

In  Pylocheles  agassizii  the  projections  of  the  front  are  weak.  The 
sinus  behind  the  eye  is  shallow  and  evenly  rounded.  The  acicle  is 
figured  as  broad  and  notched  or  toothed  on  each  side,  while  in  Pylocl^e- 
lespartitus  the  acicle  is  narrow  and  has  but  three  spines,  including  the 
terminal  spine.  The  spinules  of  the  inside  margin  are  so  small  that 
they  can  not  be  well  made  out  without  a  lens.  The  carpal  crests  differ 
greatly  in  shape.  Pylocheles  agassizii  has  no  notch  nor  has  it  a  sulcus 
running  along  the  upper  margin  of  the  carpus. 

*A.  Milne-Edwards  et  E.  L.  Bouvier,  Mem.  Mus.  Comp.  Zool.,  XTV,  No.  3,  p.  20, 
pL  I,  April,  1893. 


Digitized  by  VjOOQ IC 


NO.  1236.  j^EW  HERMIT  CRABS-BENEDICT,  777 

MIXTOPAGURUS  GILLI,  new  species. 

The  rostral  projection  of  this  species  is  a  broad,  low,  evenly  rounded 
lobe  bordered  by  a  narrow  carina;  the  sinus  behind  the  eye  is  shallow 
and  evenly  curved;  it  ends,  as  is  usual  in  the  family,  at  the  triangular 
projection  between  the  eye  and  antenna;  these  projections  are  a 


Fig.  7.— MIXTOPAGURUS  gilli.    x  If. 

little  in  advance  of  the  rostral  lobe  and  terminate  in  a  sharp  point. 
Close  examination  of  the  lobe  shows  it  to  be  armed  with  a  single  very 
small  spinule  which  does  not  deflect  the  bordering  carina  in  the  least. 
The  length  of  the  eye  laid  oflf  on  the  front  reaches  from  the  outer  base 
of  one  antenna  to  the  outer  base  of  the  other.  The  peduncles  are 
cylindrical  and  slightly  bow  upward.  From  the  middle  they  very 
gradually  increase  in  size  to  the  not  otherwise  dilated  cornea.     The 
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peduncles  of  the  antennulse  extend  beyond  the  eyes  by  about  one- 
quarter  of  the  length  of  the  distal  segment.  The  peduncles  of  the 
antennae  are  three-fourths  as  long  as  the  eyes.  The  basal  article  \f 
armed  with  a  single  spine  on  the  outer  side,  the  second  segment  by  a 
single  spine  near  the  base  of  the  eye,  and  an  elongated  process  with 
a  terminal  and  three  other  spines  on  the  outer  side.  The  acicle  is 
about  twice  as  long  as  this  process,  and  is  armed  with  five  spines  on 
the  inner  side,  by  a  terminal  spine  and  by  three  spines  on  the  external 
margin. 

MixtopaguTvs  gilli  differs  from  M.  paradoxus^  A.  Milne-Edwards,^ 
in  the  character  of  the  front,  which  in  that  species  is  sharp  and  pro- 
duced and  is  described  as  being  more  prominent  than  the  lateral  points. 
The  antennular  peduncles  do  not  reach  the  cornese,  while  in  Mixtopaguni» 
gilli  they  pass  them.  The  chelipeds  are  quite  different  in  proportion. 
The  telson  in  Mixtop<igurv^  paradoxus  is  symmetrical,  in  M.  gilli  very 
unsymmetrical. 

The  central  areolation  of  the  anterior  portion  of  the  carapace  is 
shield  shaped  and  smooth,  the  other  parts  of  this  portion  are  cut  up 
by  depressions.  The  posterior  portion  and  the  plates  of  the  abdomen 
are  calcified. 

The  chelipeds  are  short  and  stout;  the  inner  and  anterior  mar- 
gins are  spiny;  shoit  conical  spines  are  scattered  over  the  surface. 
The  crest  of  the  palm  has  a  row  of  six  large  spines;  smaller  ones  are 
scattered  over  the  surface;  the  movable  finger  has  two  rows  of  spines 
above. 

The  first  right  ambulatory  leg  has  its  carpus  and  propodus  armed 
with  a  row  of  spines  on  the  upper  margin;  there  are  two  on  the  base 
of  the  dactyl;  in  the  other  ambulatory  feet  the  spines  are  confined  to 
the  carpus.     All  of  the  feet  are  hairy. 

The  segmental  plate  of  the  sixth  segment  of  the  abdomen  is  armed 
with  a  row  of  spines  on  its  distal  margin.  The  telson  is  very  unsym- 
metrical.    It  is  fringed  with  long  hair. 

A  single  female  with  eggs  was  dredged  at  station  2601,  34°  39'  15" 
north  latitude,  75°  33'  30"  west  longitude,  in  107  fathoms.  The  anterior 
portion  of  the  carapace  is  8  mm.  long. 

ryjp^.— U.S.N.M.  No.  24805. 

*  A.  Milne-Edwards  and  £.  L.  Bouvier,  Mem.  Mus.  Comp.  Zool.,  XIV,  Na  3,  p.  24, 

pi.  II,  1S93. 
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SYNOPSIS  OF  THE  LUCINACEA  AND  OF  THE  AMERICAN 

SPECIES. 


By  William  Healey  Dall, 

Honorary  Curator f  Division  of  MoUusks. 


The  present  paper  is  a  continuation  of  the  series  of  synopses  of  various 
groups  of  our  marine  bivalve  shells,  of  which  the  Leptonacea,  SolenidsB, 
Tellinidse,  and  Cardiidse  have  already  appeared  in  these  Proceedings/ 
and  other  groups  have  been  similarly  treated  elsewhere. 

The  Lucinacea  is  a  fairly  homogeneous  group  of  families,  apparently 
of  very  ancient  lineage  if  the  Silurian  type  referred  to  it  is  really  akin. 
Mesozoic  forms  ceilainly  occur,  and,  in  the  Tertiary,  they  are  more 
numerous,  more  varied,  and  of  greater  size  than  in  the  recent  fauna. 

These  papers  make  no  attempt  to  review  subordinate  groups  older 
than  the  Tertiary  which  are  not  represented  in  the  Tertiary  or  recent 
faunas.  The  older  groups  require  more  time  and  material  than  is  at 
the  writer's  disposal  to  treat  them  with  thoroughness.  On  the  other 
hand,  most  of  the  Tertiary  genera  are  represented  in  the  recent  fauna, 
and  some  light  on  their  affinities  in  doubtful  cases  can  be  gained  from 
existing  types. 

The  systematic  arrangement  of  the  Lucinacea,  especially  that  of  the 
typical  family,  is  exceptionally  confused,  as  it  is  more  than  half  a 
century  since  the  group,  as  such,  has  been  revised  even  among  the 
recent  species,  and  makers  of  manuals  seem  to  have  accepted  current 
statements  with  more  than  usual  good  nature.  Many  of  the  most 
common  species  go  by  names  to  which  a  very  superficial  examination 
would  show  they  have  no  sufficient  claim,  and  the  manner  in  which 
unlike  things  have  been  lumped  together  is  quite  surprising. 

^Synopsis  of  the  Recent  and  Tertiary  Leptonacea  of  North  America  and  the  West 
Indies.  Proc.  U.  S.  Nat.  Mus.  XXI,  pp.  873-897,  with  plates  lxxxvu,  lxxxviii  (No. 
1177),  June,  1899. 

Synopsis  of  the  Solenidee  of  North  America  and  the  Antilles.  Proc.  U.  S.  Nat. 
Mus.  XXII,  pp  107-112  (No.  1185),  October,  1899. 

Synopsis  of  the  Family  Tellinidse  and  of  the  North  American  species.  Proc.  U.  S. 
Nat  Mus.  XXIII,  pp.  285-326,  with  plates  ii-iv  (No.  1210),  November,  1900. 

Synopsis  of  the  Family  Cardiidse  and  of  the  North  American  species.  Proc.  U.  S. 
Nat  Mus.  XXIII,  pp.  381-392  (No.  1214),  December,  1900. 
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Most  of  the  older  names  have  been  treated  with  indLfference,  and  the 
same  group  has  several  times  received  a  succession  of  names  from 
authors  who  did  not  investigate  the  history  or  literature  relating  to  it 

While  it  would  be  too  much  to  expect  that  the  present  revision  is 
absolutely  free  from  error,  it  is  believed  that  it  takes  a  considerable 
step  in  advance  over  anything  now  published,  and  will  at  least  dire<'t 
attention  to  a  very  interesting  group  of  Pelecypods. 

The  families  included  in  the  present  revision  are  as  follows: 

THYASIRID^. 

Both  coasts;  35  species  in  all.     East  coast,  28;  west  coast,  11. 

DIPLODONTID^. 

Both  coasts;  20  species.     East  coast,  13;  west  coast,  9. 

LUCINID^. 
Both  coasts;  63  species. 

CORBID^. 

Exotic  ?     (Blaster  n  Tertiar  ies. ) 

CYRENELLID^. 
East  coast;  2  species. 

All  of  these  except  the  penultimate  are  represented  in  our  recent 
fauna,  and  all  in  our  Tertiary  fauna.  There  are  in  all  120  species,  of 
which  81  belong  to  the  Atlantic,  45  to  the  Pacific,  and  only  5  (or  possi- 
bly 6)  are  common  to  the  two  sides  of  the  continent  The  relative 
richness  of  the  Atlantic  coast  is  very  marked,  but  of  the  Pacific  species 
a  large  proportion,  though  not  actually  identical,  are  at  least  closely 
representative  of  Atlantic  species,  and  doubtless  are  derived  from  a 
not  remote  common  ancestor.  As  regards  the  Tertiary  species,  it  may 
be  said  that,  while  nearly  every  recent  group  or  species  has  its  fossil 
analogue,  we  find  as  we  recede  in  time,  especially  in  the  Elocene,  a  ten- 
dency for  the  subdivisions  to  coalesce  or  at  least  to  lose  their  distinc- 
tive features  and  exhibit  a  mutability  of  character  which,  from  the  law 
of  evolution,  is  exactly  what  we  ought  to  expect  Contrary  to  my  own 
anticipations,  the  superficial  and  ornamental  characters  are  those  which 
appear  to  be  most  strongly  conserved  from  one  horizon  to  another, 
through  a  series  of  geological  epochs.  Such  features  frequently  come 
down  from  the  Cretaceous  or  Lower  Eocene  with  practically  no  change. 

Afttn*  satisfying  myself  that  there  was  no  mistake  in  this  generaliza- 
*^ion,  I  concluded  that  this  might  be  accounted  for  on  the  hypothesis 
that  these  characters,  mostly  due  to  trifling  mutations  of  the  armature 
^f  the  mantle  edge,  are  so  little  connected  with  essentials  in  the  lives 
^}  these  animals  that,  having  been  once  acquired,  natural  selection  has 
ittlo  or  no  influence  upon  them,  and  therefore  rarely  sets  up  any  tend- 
^'^cy  to  change.  r^^^^I^ 
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Family  THYASIKIDiE. 

{Cryptodontidie  of  authors.) 
Genus  THYASIRA  Leach. 

This  is  Thyamra  Leach  (in  Lamarck,  1818);  ThyatiraSeSiT^YS^  1839, 
not  Habner,  1816;  Bequania  Leach  (in  Brown,  1827);  Aodnus  J.  Sow- 
erby,  18:^1,  notAxina  Kirby,  1817;  Cryptodon  Turton,  1822;  Clausina 
Jeffreys,  1847,  not  Brown,  1827;  Ptychina  Philippi,  1836;  Cryptodon^ 
(Turton)  Dall,  1889,  not  of  Conrad,  1837;  Schizothcerus  Locard,  1898, 
notof  Conrad,  1853;  PhilU Fischer,  1861;  CanchocdeGMb,  1866;  Meg- 
axinm  Brugnone,  1881;  Axhudus  Verrill  and  Bush,  1898;  Axinodon 
Verrill  and  Bush,  1898;  and  Lucina  (sp.)  of  various  earlier  authors. 

The  genus  is  divisible  as  follows: 
Section  Thytmra  s.  s. 

Valves  with  edentulous  hinge,  the  anterior  dorsal  area  more  or  leas 
impressed,  the  posterior  more  or  less  distinctly  radially  sulcata  or 
plicate. 

Type,  Tell  inn  ^fftjrffoxa  Montagu,  1803,  +  Venus  sinuosa  Donovan, 
1801,  not  of  Pennant,  1777;  +  Lucina  sinuata  Lamarck,  1818;  -\-  Pty- 
cfilna  hlj)licata  Philippi,  1836;  +  Cryptodon  blsitiiuittia  S.  Wood,  1840; 
+  An'n  m  sht  luitm  Philippi,  1845.  North  Atlantic  south  to  the  Azores 
and  Mediterranean. 

Philip  Fischer,   intergrades   with   the   other  species.     Megaxinm 
Brugnone,  differs  only  by  more  solid  shell  and  larger  nymphs. 
Section  Axhiul m\ qyv\\\  and  Bush,  1898. 

Shell  minute,  ovate  or  oblong,  with  the  dorsal  areas  obsolete. 

These  forms  intergrade  imperceptibly  with  those  of  the  previous 
section;  Axinodon  Verrill  and  Bush,  appears  to  differ  by  no  substantial 
characters. 


^  "  Cryptodon  "  moseleyi  and  luzonirtis  Smith,  do  not  belong  in  this  funily  and  their 
place  is  uncertain. 
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Genus  AXINOPSIS   G.  O.  Sars,  1878. 

Valves  with  one  or  more  cardinal  teeth;  shell  small,  solid,  with  no 
posterior  dorsal  area  or  plication,  usually  suborbicular. 

Type,  A.  orHcvlatus  Sara,  1878;  not  Luci/iia  orbiculata  Montagu, 
1808  (as  Venus);  +  Kdlia  orbicularis  Friele,  1877,  not  of  Searles  Wood, 
1863. 

Genus  LEPTAXINUS  Verrill  and   Bush,  1898. 

Shell  like  Axinuius^  but  with  distinct  lateral  teeth. 
Type,  L,  minutus  Verrill  and  Bush,  1898. 

?  Genus  LUDOVICIA  Cossmann,  1887. 

Valves  rounded-triangular,  subcompressed,  edentulous,  with  minute 
prominent  umbones. 

Type,  Z.  squamvla  Cossmann,  1887,  Parisian  Eocene. 

It  is  possible  that  further  researches  may  render  it  advisable  to 
include  Montacuta  in  this  family. 

SPECIES  OF  THE  EAST  AMERICAN  COAST. 
THYASIRA  INSIQNIS  VerriU  and  Bush  (as  Cryptodon),  1898. 

Grand  Banks  of  Newfoundland  to  Cape  Cod,  Massachusetts,  in  65  to 
471  fathoms. 

Cryptodon  Sarsii  Verrill,  1880,  not  of  Philippi,  1845,  is  synonymous. 

THYASIRA  OVOIDBA  DaU  (as  Cryptodon),  1889. 

OflP  Cape  Fear,  North  Carolina,  in  563  fathoms.* 

THYASIRA  QRANDIS  Verrill  (as  Cryptodon),  1885. 

From  latitude  88°  29'  north,  south  to  Yucatan  Straits,  on  the  Ameri- 
can coast  in  856  to  1,582  fathoms.  Also  on  the  coast  of  France  in  820 
fathoms. 

Cryptodon  pyrifoTJuls  DaU,  1886,  and  SchizotfuEnis  grandis  Locard, 
1896,  are  synonymous.  The  application  of  the  name  Schizothoerm  to 
this  species  by  Locard  doubtless  grew  out  of  a  confusion  of  Cryptodon 
Conrad,  1837 (=  Schizothcerxm^onx^^^^  January  31, 1853,  =  Tresxvs  Gray, 
January  1, 1853)  with  Ci^ptodon  Turton,  1822. 

THYASIRA  GRANULOSA  (Jefifreys  as  Axinus)  Monterosato,  1874. 

Gulf  of  Mexico  to  Santa  Lucia  Island,  West  Indies,  in  60  to  116 
fathoms.  Also  Mediterranean,  Bay  of  Biscay,  and  Canaries,  in  49  to 
645  fathoms. 

» Figured  in  Proc.  U.  S.  Nat.  Mus.,  XII,  pi.  xiv,  fig.  3. 
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Axinm  orhicvlaPus  Jeffreys,  1881  (not  Axinop&is  orhiculcUiis  Sara, 
1878)  is  synonymous.  Its  identity  with  the  Sicilian  fossil  Vertifv>rdii 
orbicvlata^^  although  claimed  by  Jeffreys,  is  very  doubtful,  and  Jeffrcyr 
figures  of  the  sculpture  are  probably  taken  from  the  fossil  and  not  from 
the  recent  shell,  agreeing  much  better  with  the  former  and  not  at  all 
with  the  sui'face  of  his  types  in  the  U.  S.  National  Museum. 

THYASIRA  PLICATA  VerriU  (as  Cryptodon).  1885. 

Off  Marthas  Vineyard,  Massachusetts,  in  1,073  to  1,122  fathoms. 

THYASIRA  GOULDII  PhUippi  (as  Azinus),  1845. 

Greenland  to  Stonington,  Connecticut,  in  5  to  400  fathoms;  also  on 
the  west  coast  of  America  in  Bering  Sea,  south  of  Bering  Strait,  and 
southward  to  the  Queen  Charlotte  Islands. 

Lucinafl^xuosa  Gould,  1841,  but  not  of  Montagu,  1803;  and  IT^yanra 
hyalina*  MOrch,'  1857,  are  synonymous. 

THYASIRA  SARSII  PhUippi  (as  Azinus),  1845. 

Greenland  according  to  Posselt;*  Norway,  Spitsbergen,  Iceland; 
Sars  and  others. 

THYASIRA  TRISINUATA  d'Orbigny  (as  Lucina),  1846. 

Labrador  to  Martinique,  in  15  to  192  fathoms.  North  Atlantic,  Vigo 
Bay,  and  Mediterranean,  Jeffreys;  also  Sitka  Harbor,  Alaska,  in  10 
fathoms,  and  on  the  coast  of  Korea,  by  Captain  St.  John,  R.  N. 

Axinns  fiexitosuH  var.  polygona  Jeffreys,*  1863,  and  Cryptodon  6be»u8 
Verrill,  1872,  are  synonymous,  and  perhaps  Lucina fleasvma  of  Beau's 
catalogue  of  the  shells  of  Guadeloupe. 

THYASIRA  FUEGIBNSIS  Dall  (as  Cryptodon),  1889. 

Magellan  Strait,  in  77  fathoms;  also  on  the  west  coast  of  Patagonia, 
in  449  fathoms. 
A  large  and  feebly  plicated  species,  recalling  T.  sarsU  Philippi.* 

THYASIRA  PLANA  VerriU  and  Bush  (as  Cryptodon),  1898. 

Halifax,  Nova  Scotia,  to  Cape  Cod,  Massachusetts,  in  8  to  100  fathoms. 

Approaching  the  young  of  T.  sarsii^  but  none  of  the  size  of  adult 

sarsii  have  been  obtained  from  the  American  coast  south  of  Greenland. 

THYASIRA  IN^QUALIS  VemU  and  Bush  (as  Axinulus),  1898. 

Halifax,  Nova  Scotia,  to  Cape  Cod,  Massachusetts,  in  14  to  49  fathoms. 
Distinctly  plicate  behind,  and  therefore  not  an  Axinvlvs. 


^Se^enza,  Vert.  Plio.  Ital.,  1876,  p.  9. 

*Beck  manuscript,  1847. 

•In  Rink's  Greenland. 

*Co-isp.  Fauna  Gronl.,  1898,  p.  80. 

«Brit.  Conch.,  II,  p.  248. 

•It  is  figured  in  Proc.  U.  S.  Nat.  Museum,  XII,  pi.  xivrflg.  2.  t 
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THYASIRA  CONIA  Dall  and  Simpson,  zgoi. 

OflP  San  Juan  de  Porto  Rico,  in  310  fathoms. 

THYASIRA  CROULINBNSIS  Jeffreys  (as  Clausina),  1847. 

West  Greenland,  in  199  fathoms,  Poeselt;  off  Bermuda,  in  436  fath- 
oms, Challenger  exi)edition;  North  Atlantic,  Norway  to  the  Azores, 
in  30  to  1,012  fathoms. 

Asoinus  pusUlus  M.  Sars  (manuscript?)  is  said  by  G.  O.  Sars  to  be 
synonymous. 

THYASIRA  EQUALIS  Verrill  and  Bush  (as  Cryptodon),  1898. 

Nova  Scotia  to  Chesapeake  Bay,  in  94  to  1,537  fathoms. 

Cryptodon  crovlinenais  var.  altits  Verrill  and  Bush,  1898,  differs, 
according  to  the  types,  from  this  species  by  a  longer  and  straighter 
anterior  slope,  but  this  character  is  shown  by  a  large  series  to  be  incon- 
stant. It  occurs  in  the  Gulf  of  Maine  and  south  to  Cape  Cod,  in  14 
to  35  fathoms. 

THYASIRA  ROTUNDA  Jefireys  (as  Axinus),  1881. 

Abyssal  in  the  North  Atlantic,  and  liable  to  be  found  in  deep  water 
on  the  American  coast. 

Axinus  flexuomis  var.  rotunda  Jeffreys.*  This  form  is  near  to  T. 
equaHs  Verrill  and  Bush,  but  is  less  truncate  behind. 

THYASIRA  (AXINULUS)  BREVIS  Verrill  and  Bush,  1898. 

Georges  Banks,  off  Cape  Cod,  and  south  to  the  coast  of  North  Caro- 
lina, in  100  to  1,825  fathoms. 

Cryptodon  6b%oletus  Ven'ill  and  Bush,  1898,  is  identical  with  this 
species,  and  the  differences  in  the  figures,  espectially  as  to  the  position 
of  the  ligament,  are  due  to  a  misconception  of  the  artist  and  the  trans- 
lucency  of  the  very  minute  shell. 

THYASIRA  (AXINULUS)  PERRUGINOSA  Forbes  (as  Kellia),  1844. 

Arctic  seas,  North  Atlantic  south  to  North  Carolina  on  the  west, 
and  the  Azores,  Mediterranean,  Adriatic,  and  the  Morea  on  the  east, 
in  20  to  1,626  fathoms;  also  in  Bering  Sea,  Krause. 

According  to  Jeffreys  the  Kellid  tramfvei'sa  Forbes  (1844,  Aegean) 
and  the  Aximis  oblxmgim  Monterosato  are  the  3'oung  of  this  species, 
which  is  relatively  more  transverse  than  the  adult,  and  the  same  is 
probably  true  of  the  types  of  Cryptodon  {Axmtikw)  ovatiis  Verrill  and 
Bush,  1898,  which  in  addition  are  abnormally  mollified  by  an  excessive 
load  of  oxide  of  iron.  Specimens  purporting  to  be  the  same,  from 
station  2113,  U.  S.  Fish  Commission,  are  apparently  identical  with  T. 
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femtglnma.     The  name  of  this  species  appears  in  the  Moll.  Marins  du 
Roussillon,  1898,  page  805,  as  Axvrma  ^^ ferruginem^'^  Forbes. 

THYASIRA  (AXINULUS)  CYCLADIA  S.  Wood  (as  Kellia),  1853. 

BafBns  Bay,  in  1,750  fathoms,  Valorous  expedition;  North  Atlaotic 
and  Mediterranean,  3,038  fathoms. 

Poromya  Huhtrigcma  Jeffreys,  1858,  is  identical. 

THYASIRA  (AXINULUS)   EUMYARIA  M.  Sara  (as  Axinus),  1870. 

BafBns  Bay,  1,100  fathoms.  Valorous  expedition;  Norway  and  Medi- 
terranean, in  200  to  1,456  fathoms. 

THYASIRA  (AXINULUS)  SUCCISA  Jeffreys  (as  Axinus),  1876. 

Off  Fernandina,  Florida,  in  294  fathoms;  North  Atlantic,  92  to  1,3^ 
fathoms;  Mediterranean,  40  to  120  fathoms. 

This  is  perfectly  distinct  from  Axinus  hicniMcUvs  Jeffreys,  1876 
{=Lfij)taj'//HtM  sp.)  of  which  Jeffreys  regarded  it  as  a  variety. 

THYASIRA  (AXINULUS)  ELLIPTICA  Verrill  and  Bush,  1898. 

Off  Marthas  Vineyard,  Massachusetts,  in  1,451  fathoms. 

This  is  A.nNo(fo/i  eUlpticm  Verrill  and  Bush,  a  species  near  71 
cydadla  S.  Wood,  hut  more  rounded  behind.  The  resilium  \&  thicker 
and  expanded  behind  on  its  ventral  aspect,  but  is  not  internal  in  the 
strict  sense  of  being  occluded  by  the  shell  dorsally.  A  microscopic 
nodulation  under  the  l)eaks  does  not  seem  to  differ,  except  in  being 
much  smaller,  from  the  occasional  nodulations  frequentl}'  found  in 
t\'pical  Thya^slra  in  the  same  region.  Only  one  specimen  is  known, 
and  the  evidence  seems  quite  insufficient  to  separate  it  from  AxinuluB 
as  yet. 

?THYASIRA  (AXINULUS)  SIMPLEX  VerriU  and  Bush,  1898. 

Ciisco  Bay,  Maine,  to  Marthas  Vineyard,  Massachusetts,  in  349 
fathoms. 

This  has  the  aspect  of  a  nepionic  shell  and  may  even  not  l)eiong  to 
this  family. 

?  THYASIRA  (AXINULUS)    PYGM^ A  Verrill  and  Bush,  1898. 

Halifax,  Nova  Si^otia,  to  Marthas  Vineyard,  Massachusetts,  in  206 
to  41M>  fathoms. 

Possibly  the  young  oi  fe/Tughiom.  At  all  events,  it  has  the  appear- 
ance of  a  nepionic  shell  and  requires  confirmation  to  rank  as  a  species. 

?  THYASIRA   (AXINULUS?)  species  indeterminate. 

Off  liermuda,  in  450  fathoms.  Challenger  expedition. 
An  undetermined  species,  reported  by  E.  A.  Smith  in  his  report  on 
the  Ctiallenger  Pelecypoda,  page  195,  1885. 
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AXINOPSIS  ORBICULATUS  G.  O.  Sara,  1878. 

Greenland  and  Cumberland  Sound,  south  to  Casco  Bay,  Maine,  10  to 
30  fathoms;  Arctic  Ocean  and  northern  Norway,  8  to  120  fathoms, 
but  not  on  the  Pacific  side. 

A  variety  inceqiuilis  Verrill  and  Bush,  1898,  found  in  18  to  26  fathoms 
from  the  Bay  of  Fundy  to  Cape  Ann;  is  more  quadrate,  less  orbicular, 
and  all  the  specimens  examined  are  smaller  than  the  adult  A.  (rfMcu- 
7.<itti8,  A  large  proportion  of  all  those  dredged  by  the  U.  S.  Fish 
Commission,  when  compared  with  those  from  the  high  north,  appear 
to  be  immature.  The  forms  referred  to  this  species  from  the  Pacific 
coast  as  far  as  examined  all  belong  to  other  species  of  the  genus. 

AXINOPSIS  CORDATA  Verrill  and  Bush,  1898. 

Marthas  Vineyard  to  Cape  Hatteras,  North  Carolina,  in  43  to  202 
fathoms. 

Extremely  close  to  those  Thyasiras  which  have  the  proximal  end  of 
the  indented  anterior  hinge  line  slightly  thickened. 

LEPTAXINUS  MINUTUS  VerriU  and  Bush,  1898. 

OflP  Marthas  Vineyard,  in  100  fathoms;  easily  identified  by  the  dis- 
tinct lateral  laminae. 

LBPTAXINUS  INCRASSATUS  Jeffreys  (as  Axinus),  1876. 

Baffins  Bay  and  North  Atlantic,  in  1,480  to  1,785  fathoms;  north  of 
Ireland,  in  1,180  fathoms.  A  variety  ( ?)  off  Culebra  Island,  West  Indies, 
in  390  fathoms,  Challenger  expedition. 

Jeffreys's  original  type  is  figured  as  exhibiting  denticulations  which 
probably  belong  to  a  provinculum.  His  specimens  in  the  U.  S.  National 
Museum  do  not  show  it,  but  are  evidently  referable  to  Leptaxinus,  His 
variety  succisa^  however,  is  a  distinct  species  of  Axinulus. 

Note. — The  shell  described  by  Reeve  in  1850  as  Ijucina  harhata  was 
doubtfully  referred  to  Cryptodon.  by  E.  A.  Smith,  in  his  report  on  the 
Challenger  bivalves.  That  gentleman  now  thinks  this  identification 
questionable,  as  it  was  founded  on  a  single  imperfect  valve  which  may 
find  a  place  in  Lucina^  properly  so  called.  Both  shells  are  probably 
true  Lucinas  and  the  Challenger  valve  may  be  a  drifted  young  specimen 
of  Z.  philippiaiia  Reeve. 

SPECIES  OF  THE  PACIFIC  COAST  OF  AMERICA.  .  ^  ^ 

THYASIRA  BISBCTA  Conrad  (as  Venus),  1849.  ^  J^       V*v  '^  ' 

Gulf  of  Alaska  and  Puget  Sound,  in  69  to  135  fathoms.  Also  in  the 
later  Tertiaries  of  California  as  far  south  as  San  Pedro. 

This  is  Oyprina  hisecta  Conrad,  1865,  and  Conchocde  diyuncta  Grabb, 
1866.     It  is  the  largest  species  of  the  genus,  measuring  up  to  80  mm. 
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in  extreme  length,  but  ahows  absolutely  no  characters  which  might 
separate  it  from  its  smaller  congeners.  It  was  first  described  from 
the  Miocene  of  Astoria;  later  turned  up  in  the  Pliocene  of  San  Pedro 
(not  the  Post-Pliocene,  as  stated  by  Grabb)  and  lastly  was  dredged  bj 
the  V.  S.  Fish  Commission  and  the  Young  Naturalists'  Society  of 
Seattle,  in  Puget  Sound.* 

THYASIRA  QOULDII  Philippi  (as  Azinus),  1845. 

Metchigme  Bay,  Bering  Strait,  south  to  Sitka  Harbor,  the  Queen 
Charlotte  Islands,  and  Puget  Sound,  in  8  to  111  fathoms.  Also  on  the 
Atlantic  coast  and  in  the  Pliocene  of  San  Pedro,  California,  at  Dead 
Mans  Island;  Arnold. 

See  the  Atlantic  list  for  further  data. 

THYASIRA  TRISINUATA  d'Orbigny  (as  Lucina),  1845. 

Sitka  Harbor,  1,0  fathoms;  also  on  the  Atlantic  coast  and  the  coast 
of  Korea. 
See  the  Atlantic  list  for  further  data. 

THYASIRA  BARBARBNSIS  Dall  (as  Cryptodon),  1889. 

Coast  of  Washington,  south  to  the  Gulf  of  California,  in  16  to  559 
fathoms. 

Recalling  T,  mrsu^  but  diflferently  proportioned.  The  specimens 
named  AxlnmfiexH(mis  by  Cooper,  from  120  fathoms,  near  Catalina 
Island,  California,  prove  to  belong  to  this  species." 

THYASIRA  EXCAV ATA  Dall,  1901.pl- '^?\^     ^.    '^ 

Oregon  to  the  Gulf  of  California  in  Q^  to  1,005  fathoms. 
A  well-marked  species  notable  for  the  sharp  fluting  of  the  posterior 
dorsal  area.     See  notes  and  descriptions. 

THYASIRA  TOMEANA  DaU,  1901. 

Tom^,  Chile,  in  10  fathoms.     See  notes  and  descriptions. 

THYASIRA  MAGELLANICA  DaU,  1901. 

West  coast  of  Patagonia  in  194  to  348  fathoms.  See  notes  and 
descriptions. 

THYASIRA  FUEQIENSIS  Dall  (as  Cryptodon),  1889. 

West  coast  of  Patagonia  and  in  Magellan  Strait  in  77  to  449  fathoms. 
See  the  Atlantic  list  for  other  data. 

'  It  is  figrored  in  Proc.  U.  8.  Nat.  Museum,  XVII,  1895,  pi.  xxvi,  figs.  2  and  5. 
'It  ifl  figured  in  Proc.  U.  S.  Nat.  Muaeum,  XII,  1889,  pL  viu,  fi%.  9. 
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THYASIRA   (AXINULUS)  FERRUGINOSA  Forbes  (as  Kellia),  1844. 

Aleutian  Islands  in  60  fathoms;  Krause. 
See  the  Atlantic  list  for  further  data. 

AXINOPSIS  VIRIDIS  DaU,  1901. 

Plover  Bay,  Bering  Strait,  southward  to  Catalina  Island,  California, 
on  the  east,  and  to  northern  Japan  (Capt.  St.  John,  R.  N.)  on  the 
west,  in  6  to  167  fathoms. 

A  silky  green,  solid,  orbicular  species  with  very  distinctly  developed 
cardinal  teeth.     See  notes  and  descriptions. 

AXINOPSIS  SBRICATUS  Carpenter  (as  Cryptodoti),  1864. 

Kyska  Island,  Aleutians,  south  to  Puget  Sound  and  Catalina  Island, 
California,  in  2  to  120  fathoms. 

More  ovate,  flatter  and  thinner,  with  a  less  developed  dentition  and 
pale  yellow  periosti-acum.  The  name  was  misprinted  serricatus  in  the 
British  Association  Report  of  1863.     See  notes  and  descriptions. 

Family  DIPLODONTID^  DaU. 

This  family  is  composed  of  Lucinoid  shells,  in  which  the  external 
limb  of  the  gills  is  developed,  reflected,  and  sometimes  appendiculate, 
the  adductor  scars  not  projecting  into  the  disks  of  the  maptle,  the 
hinge  with  the  laterals  obscure  or  absent,  the  valve  margins  plain,  the 
shell  suborbicular  in  outline,  rarely  nestling  and  irregular.  The  foot 
is  elongated,  cordlike,  and  more  or  less  distally  clavate  in  the  typical 
forms,  but  may  be  nearly  normal  in  the  estuarine  Joannisidla^  ajfford- 
ing  a  parallel  to  Jagonia  in  the  Lucinidm.     Thoughout  the  family  the 

dental  formula  is  r^    ' ^^' ^^  the  central  cardinals  being  usually  bifid. 
R  0.0101.0  ®  -^ 

The  fossil  genus  Sphxjeriola  has  much  the  appearance  externally  of 

Diplodxmta^  but  the  shell  is  heavy,  and  the  hinge  edentulous,  and  its 

relations  to  this  family  remain  to  be  made  out.     The  genus  Taras 

Risso,  from  the  figure  and  description,*  would  seem  to  be  a  Diplo- 

donta^  in  which  the  delicate  posterior  cardinal  of  the  left  valve  had 

been  broken  away  and  the  corresponding  tooth  of  the  right  valve 

mistaken  for  an  adjacent  lateral.     It  was  founded  on  T.  antiqxiatua 

Risso,  a  fossil  of  La  Trinity  (Tertiary).     If  this  identification  proves 

correct,  the  name  Taras  will  supersede  Diplodonta^  being  five  years 

earlier  in  date.     It  was  placed  next  to  Loripes  by  Risso.     I  do  not 

make  the  substitution,  hoping  that  some  Italian  naturalist  may  be  able 

to  examine  Risso's  type  species,  and  thus  arrive  at  certainty  before 

upsetting  an  old  and  familiar  name. 

1  Hifit.  Nat.  Eur.  M6r.,  IV,  1826,  p.  344,  pi.  xn,  fig.  167. 

Digitized  by  VjOOQ IC 


792  PROCEEDINQS  OF  THE  NATIONAL  MUSEUM.  ▼ol.xxhl 

The  family  comprises  the  following  genera: 

DIPLODONTA  Bronn,  1881. 

Type,  Venus  lupmus  Brocchi. 

UNGULINA  Daudin,  1802. 

Type,  U.  rubra  Roiasy. 

FELANIA  Recluz,  1851. 

Type,  Venus  dUtphana  Gmelin. 

JOANNISIELLA  Dall,  1895. 

Type,  CyreneUa  oblonga  Sowerby. 

• 

Of  these  genera  only  Diplodonta  is  represented  in  American  waters, 
as  far  as  yet  known,  and  it  is  divisible  into  the  following  groups: 
Section  Diplodanta  s.  s.     Type,  D.  htpirms  Brocchi. 
Section  Fdanidla  Dall,  1899.     Type,  Fdania  usta  Gould. 
Shell  like  Diplodonta^  but  heavy,  compressed,  smooth  externally, 
with  a  conspicuous  usually  dark  periostracum  and  less  equilateral 
valves. 

This  group  exists  well  developed  in  the  Ekx^ne.     The  species  called 
Felania  by  Carpenter,  from  American  waters,  are  included  in  it.     The 
"type  is  from  Japan. 

Section  Phlyctiderma  Dall,  1899.     Type,  Dipl-odanta  8emiay>era 
Philippi. 
Shell  like  Diplodonta,  except  that  the  surface,  in  addition  to  incre- 
mental sculpture,  is  punctate,  pustulate  or  subreticulate.     The  type  is 
from  Cuba,  but  the  group  is  world  wide. 

Section  Sphc&rella  Conrad,  1838.  Type,  S.  aubvexa  Conrad= 
Erycina  svhcoiivexa  d'Orbigny  1852,  not  Luchia  mbvexa  Conrad,  1848. 
Shell  large,  concentrically  striate,  an  impressed  line  above  the  anterior 
cardinal,  suggesting  a  minute  lunule;  the  right  posterior  cardinal 
wide,  undulated  above,  the  posterior  adductor  scar  distant  from  the 
hinge  plate.  The  type  is  Miocene,  and  there  is  one  recent  species 
known  from  the  Atlantic  coast;  D,  VerrUli  Dall,  1900. 

Genus  UNGULINA  Daudin. 

This  is  Ungulina  Daudin,*  sole  example  U.  ruJraRoissy^and  Clotho 
Basterot,  1825,  not  Faujas  St.  Fond,  1808. 

The  type  is  Tellina  cuneata  Spengler,'  but  not  of  d'Orbigny,  1845. 
This  specific  name  must  be  adopted  in  place  of  the  more  familiar 
rvbra  of  Roissy.  The  Ung^dina  transversa  of  Lamarck,*  is  united  by 
Deshayes  with  Lamarck's   U,  ohlonga^  and  both  are  identical  with 

ifiosc,  Hist,  Nat,  Coq.,  Ill,  1802,  p.  86. 

*  Idem,  pi.  XX,  figs.  1,  2. 

•Chemnitz,  Conch.  Cab. VI,  1782,  p.  136,  pi.  xm,  fig.131. 

*  Animaux  sans  VerU:»bres,  V,  1818,  p.  487. 
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U.  rubra  Roissy  *  and  the  earlier  cuneata  of  Spengler.  Con  rad  -  reported 
the  presence  of  this  species  in  a  mass  of  coral  rock  containing  many 
West  Indian  boring  moUusks,  but  this  discovery  has  not  been  confirmed 
by  any  subsequent  collector  or  explorer,  though  in  itself  not  inher- 
ently  improbable.  In  the  absence  of  confirmatory  evidence  we  can 
not  regard  the  presence  of  Ungulina  cuneata  in  the  American  or  West 
Indian  fauna  as  sufliciently  established. 

No  species  of  Felania  in  the  correct  sense,  or  of  Joa/nniHella^  are 
known  from  the  Western  Hemisphere. 

LIST  OF  EAST  AMERICAN  SPECIES. 
DIPLODONTA  TORELLI  Jeffreys,  1876. 

North  Atlantic,  southeast  of  Greenland,  in  1,450  fathoms.  Spits- 
bergen, in  moderate  depths  of  water.     Also  Aleutian  Islands. 

A  rude,  chalky  species  of  large  size,  which  may  perhaps  be  found 
later  on  the  Labrador  coast.  The  figure  of  Lucina  l^ucophceata  Reeve, 
1850,  somewhat  resembles  this  species. 

DIPLODONTA  PUNCTATA  Say,  1822. 

Cape  Hattei*as,  North  Carolina,  to  Rio  de  Janeiro,  Brazil,  in  14  to 
124  fathoms,  southward  to  the  Straits  of  Magellan,  and  thence  north 
to  Chiloe  Island. 

This  is  Amphidemna  piinctata  Say,  1822;  Lucina  gnaratiianxi  d'Or- 
bigny,  1846;  Lucina  venezu^lensis  Dunker,  1848;  Z.  janeirensi^  Reeve, 
1850;  Z.  »ubgl6bosa  C.  B.  Adams  (1847),  1852;  Z.  hrasilien^iH  Mittr^, 
1850  (but  not  Z.  hrasiliana  d'Orbigny,  1846,  or  hrasilienms  Philippi, 
1850);  Diplodonta  Phillippii  Hupp6, 1854,  and  Mynia  pellucida  HeU- 
prin,  1889. 

This  is  a  plain,  globose  shell,  with  feeble  incremental  sculpture  and 
microscopic  radial  striae.  The  anterior  end  is  somewhat  attenuated 
and  the  posterior  expanded.  The  young  are  often  nearly  orbicular. 
The  specific  name  is  derived  from  the  punctation  visible  on  the  disk, 
internally  in  many  specimens.  It  appears  to  pass  through  Magellan 
Strait  and  reach  as  far  north  as  the  island  of  Chiloe,  on  the  Pacific  side 
of  South  America. 

DIPLODONTA  NUCLEIFORMIS  Wapier,  1838. 

Cape  Hatteras,  North  Carolina,  to  Porto  Rico  and  St.  Thomas, 
West  Indies,  in  15  to  52  fathoms. 

This  is  Mysia  nucleifonnis  of  Wagner;  Loripes  elevata  Conrad,  1845; 
Oytherea  sphcerica  H.  C.  Lea,  1845;  Diplodonta  elevata  Conrad,  1858, 
and  Mysia  carolinends  Conrad,  1875. 

It  is  a  snoiall,  suborbicular,  globose  species,  which  goes  back  to  the 
Oligocene  in  time. 

*Sonnini*8  Buffon,  Moll.  VI,  1805,  p.  575,  pi.  lxvi,  fig.  4. 
«Amer.  Jour.  Sci,  XX 11 1,  no.  2,  1833,  p.  346. 
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DIPLODONTA  PORTBZIANA  d'Orbigny,  1846. 

Kio  de  Janeiro,  Brazil,  and  adjacent  region.  Thin  is  probably  the 
name  an  Ludna  l^ucophaeata  Reeve,  1850. 

DIPLODONTA  PATAQONICA  d'Orbigny,  1842. 
Near  Rio  de  Janeiro,  Brazil,  in  59  fathoms,  south  to  San  Bias  Bay. 

DIPLODONTA  (PBLANIBLLA)   CANDEANA  d'Orbigny.  1846. 
Belize  to  Brazil,  in  2  to  25  fathoms. 

DIPLODONTA  (FBLANIELLA)  VILARDIBOANA  d'Orbigny,  1846. 

Coast  of  Argentina,  in  11  fathoms. 

DIPLODONTA  (PHLYCTIDERMA)  SOROR  C.  B.  Adams.  185a. 

Texas  coast  to  Jamaica.     Pleistocene  in  South  Carolina. 
D.  hiawahetisis  Holmes,  1858,  is  synonymous. 

DIPLODONTA  (PHLYCTIDERMA)   NOTATA  DaU  and  Simpson,  xgox. 

Marco,  Florida,  to  Porto  Rico. 

Like  D,  candeana^  but  profusely  punctate. 

DIPLODONTA  (PHLYCTIDERMA)   SEMIASPERA  PhUippi,  1836. 

Cape  Hatteras,  North  Carolina,  to  Cape  San  Roque,  Brazil,  in  14  to 
20  fathoms. 

Lucina  granulosa  C.  B.  Adams,  1846,  and  Dunker,  1853;  Z.  Siemi- 
reticulata  (part)  d'Orbigny,  1846,  are  synonymous. 

DIPLODONTA    (PHLYCTIDERMA)  SEMIRETICULATA    d'Orbigny,  1846. 

San  Sebastian,  Brazil,  anfi  southward  to  the  coast  of  Uruguay  and 
Argentina  in  11  fathoms. 

D,  semireflecta  Krebs,  1864  {lapsus)  and  D.  platensis  Dall,  1899,  are 
synonymous.  D'Orbigny  confused  this  and  the  last  species  under  one 
name,  though  noting  the  differences  (in  1853)  between  the  Argentine 
and  Antillean  forms;  but  the  figure  given  in  the  original  publication 
is  of  the  Argentine  type,  and  I  have  therefore  restored  his  name. 
The  Antillean  shell  is  more  globular,  smaller,  and  usually  with  the 
sculpture  in  separate  granules  or  pustules,  while  that  of  the  Argentine 
form  is  more  like  the  reticulations  of  a  stretched  net. 

DIPLODONTA  (PHLYCTIDERMA)   PUNCTURELLA  Dall,  1899. 

Jamaica,  Porto  Rico,  St.  Thomas,  and  receding  to  the  Oligocene. 
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DIPLODONTA  (SPH^RELLA)  VERRILLI  Dall,  1899. 

Prom  Marthas  Vineyard,  Massachusetts,  to  North  Carolina,  in  15  to 
69  fathoms. 

This  is  Diplodanta  turgida  Verrill  and  Smith,  1881,  not  of  Conrad, 
1848. 

LIST  OF  WEST  AMERICAN  SPECIES. 
DIPLODONTA  (TORELLI  Jefifreys  var.?)    ALEUTICA   DaU»  190X. 

Southern  part  of  Bering  Sea,  from  the  Pribilof  Islands  to  the  Aleu- 
tians, and  eastward  to  the  Shumagin  Islands,  in  3  to  13  fathoms. 

A  chalky,  subrectangular  species,  with  coarse  epidermis.  The 
young  have  a  smooth  surface  and  dark  gray  periostracum.  The 
young  of  Torelli  have  a  yellow  periostracum,  profusely  wrinkled. 
Xhe  adults  appear  almost  identical,  though  the  regions  occupied  are  on 
opposite  sides  of  the  world. 

DIPLODONTA  ORBELLA  Gould,  1852. 

Kadiak  Island,  Alaska,  to  the  Gulf  of  California,  in  6  to  30  fathoms. 

Sphxerdla  Ptimida  (Conrad,  Manuscript)  Carpenter,  1863,'  is  syn- 
onymous.    D,  mbriigosa  Philippi*  should  be  compared  with  it. 

The  gills  in  this  species'  are  all  developed,  the  foot  with  a  short,  stout 
stem,  and  distally  subspherically  bulbous;  there  are  two  entire 
siphonal  orifices,  without  siphons,  the  anal  exhibiting  a  short  valve. 
It  is  the  habit  of  the  animal  to  form  a  sort  of  nest  ot  sand  and  adven- 
titious matter,  cemented  by  mucus,  with  long  tubular  openings,  the 
whole  of  irregular  form,  but  completely  concealing  the  inmate. 

DIPLODONTA  SUBQUADRATA  Carpenter.  1855. 

Catalina  Island,  California,  south  to  Panama,  in  16  to  36  fathoms. 

More  compressed  and  thinner  than  D.  orbella^  and  of  a  different 
outline.  In  the  description  the  edge  of  the  excavated  hinge  plate  has 
been  mistaken  for  a  lateral  tooth.  It  is  not  />.  subquadrata  Gabb 
(=2>.  gaiibi  Dall),  1873,  from  the  Tertiary  of  Santo  Domingo,  West 
Indies,  but  is  probably  referred  to*  by  the  name  D.  undata  by  Car- 
penter, 1857. 

DIPLODONTA  PUNCTATA  Say,  182a. 

From  Magellan  Straits  northward  to  the  island  of  Chilofi.  See 
Atlantic  list. 

*  Not  of  Proc.  Zool.  Soc.  London,  1866,  p.  215. 

'Zeitsch.  Mai.,  1848,  p.  183. 

'External  and  internal  laminse,  direct  and  reflected,  with  an  appendix. 

^  Mazatlan  Catalogue,  p.  108. 
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DIPLODONTA  (PELANIBLLA)  OBLIQUA  PhiUppi,  1846. 

Cape  St.  Luca8  to  Guayaquil. 

Thia  is  Dlplodonta  Mlqua  Philippi,  1846,  but  not  Luchui  aibliqua 
Philippi,  1850  (April),  nor  of  Reeve  (June),  1850,  Defrance,  1823,  nor 
Goldfuss,  1841.     Lacina  calcul\t%  Reeve,  1850,  is  synonymous. 

DIPLODONTA  INCONSPICUA  PhiUppi,  1842. 

Island  of  Chiloe,  on  the  southern  coast  of  Chile. 

This  is  D.  inconspicua  Philippi*  and  Hupp^.*  It  is  a  rude  species, 
with  a  coarse  periostracum,  the  analogue  in  the  Southern  Hemisphere 
of  I),  torelli  var.  aleuUca  Dall  in  the  northern  Pacific. 

DIPLODONTA  (FELANIBLLA)  SBRICATA  Reeve,  1850 

Lower  California  to  Panama. 

This  species  varies  slightly  in  outline  and  convexity,  according  to  its 
state  of  growth,  and  has  been  described  in  the  Iconica  under  the  names 
of  Lucina  cornea^  Z.  nltens^  and  Z.  serlcata  Reeve.  Carpenter  called 
it  Fdaniaserricata  {sic),  by  which  name  it  is  best  known.  He  labeled 
some  rather  convex  specimens  in  the  U.  S.  National  Museum  Z.  t^li- 
noides  Reeve,  but  from  the  best  information  I  can  obtain  the  true 
Z.  tellinoides  is  a  P^evdomiltfia,  as  elsewhere  indicated. 

DIPLODONTA  (PHLYCTIDERMA)  C-flELATA  Reeve,  1850. 

Bay  of  Guayaquil,  Cuming. 

This  species  belongs  to  the  same  group  as  D,  seinirugom  DaU,  but 
differs  by  its  almost  internal  ligament,  larger  size,  and  coarser  sculpture. 

DIPLODONTA  (PHLYCTIDERMA)  SEMIRUGOSA  Dall,  1899. 

Gulf  of  California  to  Panama. 

This  is  Diplodoiita  serriiaspera  oi  Carpenter,  1867,  but  not  of  Philippi, 
1836,  which  is  the  West  Indian  form.  The  Japanese  species  which  has 
been  called  by  the  same  name  is  now  known  as  D.japonica  Pilsbry. 

NOTES. 

Luci/iia  {Diplodonta?)  capax  Carpenter,  1863,  page  69,  from  Pan- 
ama, appears  to  be  a  nomeii  nudum.  Lucina  Miqua  Philippi,  1850, 
is  an  uncertain  species,  both  as  to  habitat  and  characters.  It  is  not  the 
Diplodmita  Miqua  Philippi,  1846.  The  Lucina  punctata  mentioned 
by  Carpenter  and  others  as  inhabiting  Panama  is  not  the  Diplodorda 
punctata  Say  or  the  Codakia  punctata  LinnsBus.  It  was  probably 
intended  for  fhe  latter,  which  is  not  found  on  the  west  American  coast, 

^  Wiegmann's  Archiv.,  1842,  p.  74. 

'Gay's  ChUe,  VIII,  1854,  p.  357,  atlas,  pi.  vm,  fig.  4. 
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but  is  Polynesian.  The  references  to  west-coast  localities  are  prob- 
ably based  on  CodaJda  colpoica  DaJl.  Z.  punctata  of  Poulsen's  cata- 
logue is  probably  Z.  orhicidaris  Linnaeus.  The  Diplodowta  semiaspera 
of  Carpenter  in  the  Mazatlan  catalogue  was  a  compound  of  several 
species.  His  variety  dwcrepans  is  indeterminable.  A  pencil  sketch 
of  it  in  my  possession,  made  by  Carpenter,  looks  not  unlike  the  young 
of  Diplodonta  arbelZa  Gould. 

Family  LUCINID^E. 

This  family  differs  from  the  Diplodontidm  by  its  less  perfectly  devel. 
oped  gills;  from  the  ThyasiridcB  by  the  inclusion  within  the  general 
mass  of  the  body  of  the  hepatic  and  sexual  glands,  and  also  by  the 
gills  being  less  developed;  from  the  CorbidoB  by  the  general  shell  char- 
acters and  the  loriform  anterior  adductor  scars  prolonged  into  the 
area  of  the  disk.  The  branchial  orifice  is  usually  incomplete,  and  the 
anal  is  supplemented  by  a  greatly  developed  introvertible  tube,  cor- 
responding to  the  'S'alve  "  of  an  ordinary  Teleodont  siphon,  and  usually 
supposed  to  be,  but  actually  not,  homologous  with  a  true  siphon.  If, 
as  seems  possible,  the  Silurian  Proludrui  is  a  true  Lucinoid,  this  is  one 
of  the  few  families  of  Teleodonta  which  are  represented  in  the  Silurian, 
but  the  characteristics  of  ProkuyiTui  are  not  yet  fully  elucidated. 
Excluding  pre-Tertiary  groups,  the  family  contains  the  following 
genera: 

CODAKIA  Scopoli,  1777. 

LUCINA  Lamarck,  1799. 

LORIPES  Cuvier,  1817. 

MYRT^CA  Turton,  1822. 

PHACOIDES  Blainville,  182B. 

DIVARICELLA  von  Martens,  1880. 

These  groups  and  their  subdivisions  will  be  taken  up  serially. 

Genus  CODAKIA  Scopoli. 

This  is  CodaMa  Scopoli,  1777;  OrHcuJus  (sp.)  Megerle,  1811  (not 
Orhicula  Lamarck,  1799);  LentiUaria  Schumacher,  1817;  Lenticvluria 
Gray,  1847;  Ctefia  MOrch,"  1860  (not  Cteriia  Lepel.  et  Serv.,  1825, 
Lepidoptera)\  Jagonia  Recluz,  1869;  Antilla  de  Gregorio,  1885  (not 
AntiUiaDnnoiMi^  1864,  Corallia)\  65?rfaX:/a Fischer,  1887,  iMidZmtellaria, 
Bucquoy,  Dollfus,  and  Dautzenberg,  1898  {err,  typ,  pro  Lentillaria). 
This  is  a  well-marked  genus  which  may  be  divided  as  follows: 
Codakia  s,  s.  Shell  large  and  heavy  with  more  or  less  distinctly 
reticulate  sculpture,  valves  white  externally,  if  colored  the  color  is 
internal  and  chiefly  marginal;  with  small  beaks  and  lunule,^ot  inflated, 
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the  ligament  and  resilium  large,  deeply  inset,  the  former  with  an  exter- 
nal calcareous  coating;  margins  entire;  foot  moderately  elongated  but 
not  loriform. 

Dental  formula:  J  ^r '  i?i?'  *^"-  Type,  Chama  codok  Adanson. 
R  olo.  0101.  olo      "^  ^  ' 

The  posterior  lateral  teeth  are  obscured  by  the  growth  of  the  liga- 
ment in  the  adult,  but  traces  of  them  can  almost  always  be  noted.  The 
cardinals  are  not  bifid  and  the  anterior  right  cardinal  is  often  obscured 
by  the  excavation  of  the  lunule  in  front  of  it  in  the  adult  V 

Jagonia  Recluz.  Shell  smaller,  lighter,  frequently  tumid  and  very 
inequilateral;  beaks  more  prominent  and  the  lunule,  relatively,  often 
larger;  ligament  and  resilium  external,  on  a  narrow  nymph,  not  coated 
with  shelly  matter;  posterior  laterals  distinct;  margins  usually  crenu- 
late;  foot  differing  little  from  the  ordinary  Pelecypod  type.  Type, 
Le  jagon  Adanson,  =  Venus  orbicvlata  Montagu  +  Lucina  pecteii 
Lamarck. 

In  these  forms  the  radial  part  of  the  sculpture  is  relatively  more 
pronounced  than  in  Codakia.  The  name  Ctena  of  MOrch  would  have 
precedence  over  Jagonia  if  not  regarded  as  preoccupied  by  the  prior 
use  of  Ctenia  in  entomology. 

In  the  typical  division  of  the  genus  C,  punctata  and  C.  tigerina 
Linnaeus  (as  Venvs^  1758)  are  East  Indian  and  Indo-Pacific,  C.  orbi^m- 
lariH  Linnieus  is  Antillean,  and  a  distinct  species,  here  described,  is 
found  on  the  Pacific  coast.  These  have  been  lumped  together  by 
most  writers  hitherto  to  the  great  confusion  of  the  nomenclature; 
though,  as  Hanley  pointed  out  half  a  century  ago,  Linnseus  himself 
originally  discriminated  the  three  first  mentioned  and  assigned  the 
true  localities  to  them;  though  he  afterwards  confounded  the  second 
and  third.  A  similar  confusion  has,  with  more  excuse,  attended  the 
names  of  the  more  common  species  of  Jagonia} 

It  is  possible  that  when  we  know  more  about  them  some  of  the  small 
species,  here  referred  to,  Jagonia  may  require  a  separate  section  for 

^  Tlie  Mediterranean  species,  long  confounded  with  the  Lucina  perten  of  Lamarck^ 
is  the  Tellinn  relindntn  of  Poll,  1798,  not  of  LinneeuSi  1766;  the  iMcina  retiadaia  of 
Payraudeau,  1826,  not  of  Lamarck,  1818  {=Semele  sp.);  the  Lucina  gquamaaa  and 
pecteii  of  authors,  hut  not  of  I^niarck;  the  Lucina  decusmta  of  Coflta,  1830;  and, 
according  to  Dautzenl)erg  (Moll,  de  Roussillon)  the  Lucina  camaria  and  mirabiHs  of 
Locard,  1892.  The  latter  is  not  the  X.  mirabilis  of  Dunker,  1865,  which  is  MUiha 
Voorhxcvei  Deshayes,  1857,  from  Mozamhique.  The  Mediterranean  shell  most  then 
take  the  name  of  Codakia  (Jagonia)  decussata  (Costa). 

The  common  Indo-Pacific  species  has  almost  as  complex  synonymy,  having  been 
first  described  from  specimens  probably  collected  at  the  Sandwich  Islands  by 
Nuttall,  but  erroneously  referred  (like  some  other  species  of  Nuttall)  to  San  Diego, 
Califomii,  where  no  Jagonia  exists.  It  is  the  Lucina  beUa  Conrad,  1837,  not  of  Car- 
penter, 1857;  L.  fibula  (part)  Reeve,  1850;  L,  ramtUosa  Gould,  1850;  L.  divergena  of 
Philippi,  1850;  and  has  been  referred  to  L,  squamoaa  and  L.  peeten  of  Lamarck  by 
-^any  authors.    The  name  Codakia  {Jagonia)  bella  (Conrad)  must  be  retained  for  it 
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their  reception,  but  for  the  present  this  seems  unjustified.     The  East 
American  species  are  as  follows: 

CODAKIA  ORBICULARIS  Linneus,  1758.*^ 

From  St.  Augustine,  Florida,  southward  to  the  Keys;  at  Bermuda; 
also  on  the  west  coast  of  Florida  north  to  Little  Sarasota  Bay;  Texas; 
£ast  Mexico;  throughout  the  West  Indies  as  far  as  Maceio,  Brazil; 
(Senegal?).     In  1  foot  water,  among  algse,  Krebs. 

This  is  the  Ven/us  orbicular  is  of  Linnaeus,  1768;  V.  tigeri/na  {part)j 
Linnaeus,  1766;  Cythsrea  tigerina  Lamarck,  ex  parte^  1818,  but  not 
C  tigrina  Lamarck,  1818;  LiunrKi  tigerina  Reeve,  1850,  not  of  Lin- 
naeus, 1758;  Lxicina  pusiUa  Gould  (nepionic  shell),  1862;  but  not 
LxieiTha  orbicularis  Sowerby,  1837,  nor  Deshayes  (Morea)  1836.  Yenus 
in-crvstata  Linnaeus,  1758,  is  supposed  by  Dillwyn  to  be  based  on  an 
artificially  polished  specimen  of  this  group. 

CODAKIA  CUBANA  DaU,  zgoz./ 

Gulf  of  Mexico,  at  station  36,  in  84  fathoms,  U.  S.  Coast  Survey 
steamer  Blake, 

A  small,  thin,  and  delicate  species,  with  obsolete  sculpture,  as  becomes 
its  rather  deep-water  habitat.  It  was  erroneously  identified  with 
Lucirm  lenticvla  Reeve,  in  the  Blake  Report  of  1886. 

CODAKIA  (JAGONIA)  ORBICULATA  MonUgu,  1808. 

This  species  was  first  described  by  Montagu  from  an  adventitious 
specimen  supposed  to  be  British.  It  is  the  Venus  orbicvlata  Montagu, 
1808,  and  Dillwyn,  1817;  Livcvna  squamosa  Lamarck,  1818,  not  of 
Lamarck,  1806;  Liiciiia  pecten  Lamarck,  1818  (not  of  many  authors); 
Lucina  imbricatula  C.  B.  Adams,  1845;  Lucina  occidentalis  Reeve, 
1850;  Liwina  obliqua  Reeve,  1850  (according  to  E.  A.  Smith),  but  not 
of  Defrance,  1823,  or  Philippi,  1850;  lAicina  pectinata  C.  B.  Adams, 
1852,  not  of  Gmelin,  1792,  or  Carpenter,  1857;  Z.  nasuta  Guppy 
(erroneously  as  of  Conrad),  1887;  but  not  Liwina  (yrbieulata  Nyst,  of 
the  Belgian  Tertiaries.  Guppy's  name  is  probably  an  error  for  Z. 
nassvla  Conrad,  which  belongs  in  a  totally  distinct  gi'oup. 

This  type  appears  to  be  veiy  variable  and  to  extend  its  range  from 
Senegal  and  the  Azores  to  the  east  coast  of  America  and  the  Antilles. 
The  following  forms  may  be  discriminated: 

JAGONIA  ORBICULATA  var.  ORBICULATA  Montagu. 

Cape  Lookout,  North  Carolina,  and  Bermuda,  south  to  the  West 
Indies,  the  Abrolhos  Islands  and  San  Sebastian,  Brazil;  from  low 
water  to  52  fathoms:  Senegal,  Azores. 

This  is  the  common  form  in  which  the  sculpture  is  of  rather  strong 
ribs  radiating  from  the  umbones  and  more  or  less  divaricate  toward 
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the  ventral  margin,  but  not  spinose  or  imbricate.     It  is  Z,  occidental's 
Reeve  and  Z.  pectinata  C.  B.  Adams. 

JAGONIA  ORBICULATA  var.  FILIATA  Dall,  zgoz. 

Florida  Keys,  Bermuda,  and  southward  to  Cuba  and  Yucatan,  in  85 
to  300  fathoms. 

This  is  the  deep-water  type  with  obsolete  sculpture  and  entire,  not 
divaricating,  riblets  radiating  directly  to  the  margin.  Reeve's  figure 
of  (Miqua  fairly  represents  this  form. 

JAGONIA  ORBICULATA  var.  IMBRICATULA  C.  B.  Adams. 

Jamaica,  Santo  Domingo,  Santa  Lucia,  Curasao. 
This  form  has  straight,  strong  ribs,  not  divaricating,  and  concentric- 
ally, evenly  subimbricate. 

JAGONIA  ORBICULATA  var.  RECURVATA  DaU,  1901. 

Florida  Keys  to  Cape  San  Antonio,  in  8  to  300  fathoms. 
This  form  is  more  plump  and  the  dorsal  radials  are  distally  arcuately 
recurved,  meeting  the  shell  margin  at  right  angles. 

CODAKIA  (JAGONIA)  COSTATA  d'Orbigny,  1846.*^ 

Cape  Lookout,  North  Carolina,  southward  to  Bio  de  Janeiro,  and 
San  Sebastian,  Brazil,  in  13  to  85  fathoms. 

This  is  Lucina  costata  d'Orbigny,  1846,  but  not  of  Tuomey  and 
Holmes,  1856;  Z.  text  His  Philippi,  April,  1850,  but  not  of  Guppy, 
1896;  Lucina  antillarum  Reeve,  August,  1850;  Lucina  omata  C.  B. 
Adams  (Manuscript  1847),  1852,  but  not  of  Reeve,  1850,  nor  of  Agas- 
siz,  1845. 

This  species  varies  from  suborbicular  to  very  inequilateral,  but  is 
easily  recognizable  by  it«  fasciculated  riblets  and  wedge-like  shape. 

CODAKIA  (JAGONIA)  PORTORICANA  DaU,  zgoi.^ 

Mayaguez  Harbor  and  San  Juan  de  Porto  Rico,  in  20  to  30  fathoms. 
A  small  and  inconspicuous  species,  which  is  provisionally  located  in 
this  group. 

CODAKIA  (JAGONIA?)  PECTINELLA  C.  B.  Adams,  1852.*^ 

Jamaica  and  southward  to  Point  Malaspina,  on  the  Argentine  coast, 
where  it  was  dredged  in  51  fathoms. 

This  little  species  is  quite  distinct  from  any  of  the  others  and  wants 
the  right  anterior  cardinal  tooth.  The  radial  ribs  are  strong  and 
crossed  by  slender,  sparse  threads,  which  become  lamellose  on  eiUier 
side  of  the  beaks.  It  may  eventually  be  showd  to  be  better  placed  in 
one  of  the  groups  includexi  in  Phacoid^s,^ 


Ut  is  figured  in  the  Porto  Rico  Report,  pi.  vi,  &g,  9. 
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The  West  American  species  are  as  follows: 

CODAKIA  COLPOICA  Dall,  1901. 

Gulf  of  California. 

This  is  Lucma  tigerina  Carpenter,  but  not  of  Linnaeus;  L.  punctata 
of  various  authors,  but  not  of  LinnsBus.  The  true  tigerina  LinnsBus 
(Z.  exasperata  Reeve)  is  Indo-Pacific,  and  so  js  Z.  punctata.  Both  of 
them  have  a  sculpture  very  distinct  from  that  of  the  Gulf  species,  and 
both  have  erroneously  been  reported  from  Panama,  and  the  latter 
from  the  Galapagos  by  Wimmer. 

CODAKIA  (JAGONIA)  MEXICANA  Dall,  1901. 

Gulf  of  California  to  Panama  and  Guacomayo. 

This  species  is  much  like  C,  orhiculata  Montagu,  but  has  a  quite 
different  lunule.  It  is  the  Lucimi  pectiimta  Carpenter,  1857,  but  not 
of  Gmelin,  1792,  or  C.  B.  Adams,  1847;  Z.  fibula  Reeve,  ex  parte 
(fig.  33  only),  1850;  Z.  bella  Carpenter,  1864,  not  of  Conrad,  1837. 

CODAKIA  (JAGONIA)  GALAPAGANA  DaU,  1901. 

Galapagos  Islands,  Chatham,  Hood,  and  Indefatigable. 

This  form  is  easily  distinguished  from  C.  mexicana^  which  has  entire 
ribs,  by  its  coarser,  somewhat  annulated,  and  distally  fasciculated 
radial  ribs.     It  does  not  appear  to  pass  south  of  the  Galapagos  Islands. 

CODAKIA   (JAGONIA)  CHIQUITA  Dall,  1901. 

Off. Lower  California  at  station  2830,  dredged  b}^  the  U.  S.  Fish 
Coimnission  in  66  fathoms,  sand. 

This  is  perhaps  the  smallest  species  of  Jagcmia  in  west  American 
watera;  with  fine  concentric  and  sparse  obscure  radial  sculpture,  and 
suborbicular  outline. 

Note. — A  Lucina  d/isting^tetida  is  enumerated  by  Fischer  from 
Panama,^  but  without  any  author's  name,  and  I  am  unable  to  discover 
any^  description  or  other  reference  to  it  in  the  literature  which  would 
enable  me  to  determine  what  shell  was  intended.  It  is  true,  Fischer 
refers  to  it  as  the  Pacific  analogue  of  Z.  tigeruui  Linnaeus,  but  as 
both  tigerina  and  punctata  have  been  reported  from  Panama,  it  is 
possible  that  there  are  more  than  one  species  of  large  Codakia  native 
to  that  locality;  and  the  one  referred  to  by  Fischer  may  prove,  if 
identified,  distinct  from  the  Gulf  species  which  I  have  named  C. 
colpaica. 

Genus  LUCINA  (Brugui^re)  Lamarck. 

This  is  Lucina  Bruguiere,  1797  (not  1792,  as  often  stated),  in  part; 
iMci/na  Lamarck,  1799;  Anodontia  Link,  1807;  and  Lmnpe^  of  many 


1  Manuel,  p.  160,  1881. 

Proc.  N.  M.  vol.  xxiii — -;51 
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authors,  but  not  of  Cuvier,  1817,  after  Poli,  1791.  Type,  Lucina  eden- 
tula  Linnaeus. 

Shell  inflated,  thin,  concentrically  striated,  anterior  and  posterior 
dorsal  areas  obsolete;  lunule  deep  and  narrow,  no  visible  escutcheon; 
ligament  and  resilium  deeply  inset  but  not  occluded;  margins  entire, 
anterior  adductor  scar  long,  hinge  wholly  edentulous,  shell  usually 
large. 

The  following  subgenus  may  be  admitted: 

Loripinus  Monterosato,  1883.  Type,  Z/adnafrdgilis  Philippi  (=i. 
edenUdii  Brocchi,  not  Linnaeus),  Mediterranean. 

Shell  small,  with  the  ligament  obsolete  and  the  resilium  wholly 
internal;  the  anterior  adductor  scar  short  and  wide,  otherwise  like 
Luchui. 

The  following  are  the  American  species: 

LUCINA  CHRYSOSTOMA  (Meuschen)   Philippi.  1847. 

Bermuda,  South  Florida,  the  West  Indies,  and  northern  coast  of 
South  America,  in  moderate  depths  of  water. 

This  is  Tellina  crysmtonui  Meuschen,  1787,  and  Venns  edentvla 
Chemnitz,  1784;  Anodontta  alba  Link,  1807;  Luci/na  chryst^tonia  of 
Philippi,  1847,  and  MOrch,  1853. 

It  is  the  Lmuna  edentida  of  Reeve,  1850,  and  many  other  writers, 
but  Hanley  has  shown  that  the  Linnsean  edentida  (1758)  was  probably 
that  named  })y  Reeve  Z.  ovum^  an  oriental  form  described  by  Forskal 
under  the  si>ecific  name  of  (ihAnmi  (1776),  and  with  which,  according 
to  von  Martens  (1880),  Z.  jnki  Reeve  is  synonymous. 

LUCINA  PHILIPPIANA  Re«ve,  1850. 

Cape  Hatt(u-a.s,  North  Carolina;  Bermuda,  and  southward  through 
the  West  Indies;  .Tapani 

This  is  the  Z.  edentula  Philippi,  1847,  not  LinnsBus,  1758,  and  the 
Z.  schramnii  Crosse,  1876.  It  varies  sufficiently  in  its  outline  and 
convexity  to  suggest,  in  the  absence  of  a  series,  that  the  student  is 
dealing  with  more  than  one  species. 

A  young  valve  of  this  species  in  defective  condition  may  be  the  shell 
identified  by  Smith  in  the  Challenger  bivalves  from  near  Bermuda  as 
Lucina  harhata  of  Reeve,  an  identification  Mr.  Smith  regards  as 
doubtful. 

LUCINA  EDENTULOIDES  Vcrrill,  1870. 

Magdalena  Bay,  lx)wer  California,  and  in  the  Gulf  of  California. 

It  is  Lorqh'H  (thntiJ^jIdt^s  Verrill,  1870,  and  possibly  was  the  shell 

intended  by  Carpenter  when  he  cited  a  L'tvcina  capax  from  Panama^  to 

which  I  have  not  })een  a>)le  to  find  any  other  reference  in  the  literature. 

'This  species  is  very  similar  to  the  West  Indian  form,  but  differs  by  its 
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more  central  unibones,  while  the  very  similar  Zvcina  iialafa  Pilsbry, 
of  Japan,  carries  the  process  of  centralizing  the  beaks  almost  to 
completion. 

LUCINA  PHENAX  Dall  and  Simpson,  1901. 

Mayaguez  and  San  Juan  harbors,  Porto  Rico,  in  5  to  30  fathoms. 

Small,  delicate,  sparsely  concentrically  threaded,  with  grayish 
periostracimi,  translucent  white  shell,  the  aspect  of  Loripinm^  but 
the  external  ligament  of  Lucina,  This  species  is  described  in  the 
report  on  Porto  Rico  mollusks,  prepared  for  the  U.  S.  Fish  Commission. 

Genus  LORIPES  Cuvier. 

Shell  suborbicular  with  feeble  sculpture,  a  narrow  elongate  lunule, 
posterior  dorsal  area  obscure  or  absent;  ligament  obsolete,  resilium 
separated  from  it,  deeply  immersed,  wholly  internal;  hinge  with  the 
posterior  laterals  and  right  anterior  cardinal  absent,  the  anterior  lat- 
erals often  obsolete;  margins  entire,  anterior  adductor  scar  long  and 
narrow. 

Type,  Aniphid4?»ma  hmmallH  Lamarck  =  TelUna  lactea  of  Poli  and 
others,  butnotof  Linnseus,  LueinaUnicmna  Turton,  Z.  amphi^I^^smmdes 
and  Idcteaides  Deshayes,  and  Z.  elata  Locard.     Habitat,  Mediterranean. 

The  genus  is  Loripes  Cuvier,  1817,  not  Schweigger,  1820;  Thyatira 
Gray,  1847,  not  of  Hiibner,  1816;  LiguLa  Menke,  1830,  not  of  Mon- 
tagu, 1803;  Lucinida  d'Orbigny ,  1846,  and  LMcinidea  Barrois  (in  Zittel), 
1887. 

The  American  species  are: 

?  LORIPES  CLAUSUS  Philippi,  1848. 

Belize,  British  Honduras,  Rev.  VV.  A.  Stanton. 

This  species  is  solid,  compressed,  sharply  concentrically,  and  minutely 
radially,  striated;  with  a  small  but  very  distinct  anterior  dorsal  area, 
deep  short  lunule,  and  well-developed  anterior  lateral  tooth. 

Lucina  sidcata  Reeve,  May,  1850,  is  externally  very  similar,  from 
the  figure,  but  Reeve  gives  no  data  as  to  the  hinge  chamcters.  Z.  daumis 
is  figured  by  Philippi,  1850.  Only  one  dead  valve  was  received  from 
the  collector. 

LORIPES  CRYPTELLUS  d'Orbigny,  1846. 

Pemambuco,  Brazil. 

This  species  has  a  large  dorsal  anterior  area,  the  hinge  has  the  lat- 
erals obsolete  as  in  Z.  lucinalls  Lamarck,  and  the  surface  concentric- 
ally striate.  As  figured  by  d'Orbigny,  the  valves  are  markedly  unequal, 
but  this  may  have  been  an  individual  abnormality.  It  is  much  more 
inflated  than  Z.  dausfus. 

This  species  is  called  Liuyina  and  Lucinida  ci^ptella  by  d'Orbigny 
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in  his  text,  but  on  tlie  Plate  lxxxiv  of  the  atlas,  where  it  is  figured, 
the  name  is  Lucina  brasUiana  d'Orbigny.  It  is  not  the  L^icina 
hra^iliensis  of  Philippi,  1848. 

The  name  Loripen  has  been  very  generally  applied  to  the  large,  globose 
edentulous  shells  which  are  properly  known  as  typical  Lucina^  but 
these  have  not  an  internal  resilium.  Loripes  It^m  of  Verrill  and  Smith, 
1880,  and  Z.  compressa  Dall,  1881,  should  be  placed  in  the  genus 
Myrtcea^  as  they  also  are  destitute  of  the  internal  resilium  which  is  the 
chief  characteristic  of  the  genus  Loripes. 

Genus  MYRT^^A  Turton,  1822. 

This  is  Oyrachmi  Leach,  1852,  and  Ortyglu  (sp.)  Brown,  1S27. 
Type,  Venus  spinifera  Montagu,  1803.     Northern  Europe, 

Shell  ovate  or  subrectangular,  not  inflated,  the  dorsal  areas  obsolete^ 
sculpture  chiefly  concentric;  lunule  and  escutcheon  long  and  narrow; 
ligament  and  resilium  deep-seated,  but  not  internal,  anterior  adductor 
scar  rather  short;  hinge  with  the  right  anterior  cardinal  normally 
absent  and  the  left  laterals  frequently  obsolete. 

Two  sections  are  discriniinable: 

MyrtflBa  s.  s.  Shell  of  moderate  size,  with  purely  concentric 
sculpture. 

Eulopia  Dall,  1901.  Shell  small,  with  radial  vermicular  sculpture 
between  stronger  concentric  lamellae.  Type,  Lucirui  sagrinata  Dall, 
1886. 

This  group  appears  in  the  Oligocene  of  Bowden,  Jamaica. 

The  American  species  are  as  follows: 

MYRT^A  LENS  Verrill  and  Smith.  i88o. 

From  Cape  Cod,  Massachusetts,  south  to  the  Antilles  and  Rio  de 
Janeiro,  Brazil,  in  50  to  464  fathoms,  bottom  temperatures  Hinging 
from  41.5^  to  46.5^  F. 

This  is  Larlpes  leruH  of  Verrill  and  Smith,  1880,  but  not  Luelna  l^mjs 
of  Roemer  (Nordd.  Krcidegeb.),  1841,  nor  Lucina  lens  of  H.  C.  Lea 
(Virginia  miocenc)  1845. 

MYRTAA  COMPRESSA  Dall,  z88i. 

Cuba  and  Sombrero,  West  Indies,  in  72  to  424  fathoms. 

This  is  Loripes  compn^essa  Dall,  1881,  and  may  prove  to  be  an 
extremely  transverse  and  compressed  variety  of  M.  lens  Verrill  and 
Smith. 

MYRT^A  PRISTIPHORA  DaU  and  Simpson,  zgoi. 

Porto  Rico,  Santa  Lucia,  Barbados,  and  Grenada,  in  30  to  300 
fathoms. 

Described  and  figured  in  the  Porto  Rico  report  of  the  U.  S.  Fish 
Commission. 


Digitized  by  VjOOQ IC 


NO.  1237.  SYNOPSIS  OF  THE  L UCTNA  CEA—DALL.  805 


MYRTiBA  (EULOPIA)    SAGRINATA  Dall,  1886. 

Florida  Keys  and  westward  to  Yucatan  Strait,  in  85  to  300  fatiioms. 

A  peculiar  small  shell  with  which  Lucina  faJnda  Reeve  is  naturally 
associated.     It  was  described  as  Lucina  mgrinata,^ 

Note. — ^The  type  of  this  genus  is  the  Verms  spinifera  Montagu, 
1803;  -^  Myrtcm  HpiniferalL\irU>n^l^'12\  Luchui  hiatelloidea  (fifisXj&rot) 
Philippi,  1836;  and  Lucina  sphima  Philippi,  1844. 

No  species  of  this  genus  are  yet  reported  from  the  Pacific  coast. 

Genus   PHACOIDES   Blainville. 

This  is  Phacoides  Blainville,  1825;  L^tchui  Lamarck,  1801  (but  not 
Lamarck,  1799);  Triodonta  (sp.)  Gmy,  1851  (not  of  Schumacher,  1817); 
Here  G2,hh^  1866;  Linga  de  Gregorio,  1885;  Cavihicinn  9LnA  Dentilu- 
eiyia  Fischer,  1887. 

This  comprises  most  of  the  species  included  by  many  authors  in 
Lucina^  in  a  broad  sense,  but  not  the  original  Luchm  of  Lamarck, 
which  has  very  generally  been  called  Lrrlpes  erroneously. 

Owing  to  the  very  numerous  modifications  of  characters  shown  in 
this  group,  it  becomes  necessary,  for  clearness,  to  divide  it  into  a  mther 
large  number  of  subdivisions,  both  subgenera  and  sections. 

Subgenus  Phacoides  Blainville,  s.  s.  Type  Tellina  pectinata  Gmelin 
(+  Lucma  jamaicensis  Lamarck). 

Shell  lentif  orm,  with  strong  dorsal  areas  and  chiefly  concentric  sculp- 
ture, the  cardinal  teeth  obsolete  in  the  adult,  but  the  laterals  well 
developed. 

This  is  Dentilucina  Fischer. 

Subgenus  Here  Gabb.     Type,  Luaiiui  rlchth/ofeni  Grabb. 

Shell  solid,  globose,  with  developed  dorsal  areas  and  conspicuous 
concentric  sculpture,  the  lunule  often  deeply  impressed  and  the  right 
anterior  cardinal  effaced,  the  other  teeth  well  developed. 

This  is  Lucina  Schumacher,  1817,  not  Lamarck,  1799,  +  Lhiga  de 
Gregorio,  1885.  It  may  be  divided  into  sections,  the  typical  group, 
as  above,  and: 

Section  Pteuroluclna  Dall,  1901.     Type,  Ludiia  l^ucocyma  Dall, 
1886. 

Shell  with  a  small  numl)er  of  large  radial  ribs  in  addition  to  the  con- 
centric sculpture. 

Section  Caviluc!>na  Fischer,  1887.     Type,  Lucina  mdcata  Lamarck. 

Shell  small,  compressed,  concentrically  striate,  the  areas  and  teeth 
often  obsolete,  the  lunule  small  and  often  deep. 

Subgenus  Lucinisca  Dall,  1901.     Type,  Liccina  7UhHsula  Conrad. 

Shell  lentifonn,  white,  with  well-marked  dorsal  areas,  the  sculpture 
reticulate  and  muricate,  the  right  anterior  cardinal  obsolete. 

»It  is  figured  in  the  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  2&i,  pi.  xi\',  fig.  11. 
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This  is  a  well-marked  group,  belonging  in  the  warmer  seas  and 
having  a  very  elegant  type  of  sculpture. 

Subgenus  Miltha  H.  and  A.  Adams.  This  is  Milthu  H.  and  A.  Adan», 
1857,  and  MUthea  Meek,  1876.  The  type  is  Liicina  chUdreni  Gray, 
1825,  as  Tellina, 

This  group  is  solid,  compressed,  concentrically  striate,  with  a  con- 
spicuous periostracum,  naiTow  impressed  lunule,  incx)nspicuoud  dorsal 
areas,  deeply  inset  but  not  internal  ligament  and  resilium  and  entire 
margins.     It  is  divisible  into  two  sections: 

Miltha  s.  s.  Hinge  with  two  clean-cut  cardinal  teeth  in  each  valve, 
the  inner  pair  bifid,  the  laterals  absent  or  obsolete. 

Pseudomiltha  Fischer,  1885.  Tj'pe,  Z.  gigantea  Deshayes,  Eocene 
of  Paris. 

Shell  much  like  Miltha^  but  with  the  hinge  teeth  wholly  obsolete. 

This  type  goes  back  to  the  beginnings  of  the  Tertiaiy  and  includes 
some  of  the  largest  lucinoid  forms  known;  one,  the  Liicina  inegamerU 
Dall,  of  the  Jamaican  Oligocene,  reaches  a  length  of  some  10  inches. 

Subgenus  Lucinoma  Dall,  1901.     Type,  iMcivajUma  Stimpson. 

Shell  usually  large,  lentiform,  white,  with  a  conspicuous  periostra- 
cum, concentrically  lauiellose  or  striated;  the  cardinal  teeth  develoj)ed, 
the  inner  pair  usually  bifid;  the  laterals  obsolete  or  absent,  the  inner 
margins  entire. 

This  is  a  well-marked  group  with  extensive  geographical  and  geo- 
logical distribution,  inhabiting  preferably  cold  waters  and  frequently 
abyssal  depths. 

Subgenus  Callncina  Dall,  1901.     Type,  lAidna  radicms  Conrad. 

Shell  Dosinoid,  concentrically  filose,  sometimes  with  feeble  radial 
sculpture;  the  dorsal  areas  obsolete;  the  lunule  small,  comprised  chiefly 
in  one  valve  and  fitting  int9  a  recess  in  the  opposite  valve;  hinge  with 
one  cardinal  in  each  valve,  the  other  teeth  feeble  or  absent;  inner  mar- 
gins crenulate. 

The  L.  coTicefntrica  Reeve  is  also  a  member  of  this  group,  which 
comprises  the  typical  section,  as  above;  and 

Section  Epilucirm  Dall,  1901.     Type,  Ludnct  Califomica  Conrsd. 

Shell  veneriform,  convex,  all  the  hinge  teeth  developed,  inner  mar- 
gins entire;  otherwise  like  Calliicina. 

Subgenus  Paryilncina  Dall,  1901. 

Shell  small,  plump,  often  inequilateral;  sculpture  more  or  less  retic- 
ulate but  not  muricate,  teeth  small,  but  all  usually  present. 

Section  Parvilu^lna  s.  s.     Type,  Zuctv^  tenuiscidpta  Carpenter. 

Dorsal  areas  obscure  or  obsolete,  sculpture  feeble. 

Section  Bellucina  Dall,  1901.  Type,  Partyihudna  eucomUa  Dall, 
1901  (=  Ziccmu  plsum  Reeve,  1850,  not  Sowerby ,  1837,  nor 
d'Orbigny,  1841,  nor  Philippi,  1850). 

Dorsal  areas  and  sculpture  strong. 
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?  Subgenus  Prolucina  Dall,  1896.  Type,  Lacina  prisea^  Hisinger, 
Silurian. 

Shell  compressed,  arcuate,  almost  rostmte,  the  anterior  portion 
larger,  the  anterior  adductor  scars  high,  large,  Lucinoid;  the  poste- 
rior narrow,  elongate.     Teeth  unknown. 

This  group  appears  to  be  genuinely  Lucinoid,  though  Pa/racycl^is 
Hall,  geneitiUy  referred  to  the  Lucinacea,  should  probably  be  excluded 
from  it,  having  no  really  Lucinoid  features. 

EAST  AMERICAN  SPECIES. 
PHACOIDES  PECTINATUS  Gmelin,  1792. 

St.  Augustine,  Florida,  to  the  West  Indies  and  southw^ard  to  Monte- 
video, Uruguay,  in  shallow  water. 

This  is  Tdlina  pectinata  Gmelin,  1792,  and  Wood,  1815;  Tellina 
jajriaicensis  Spengler,  1798;  TeUlna  scahra  (Chemnitz)  Wood,  1815; 
Ijiu^majammcensis  IjAinArck,lS18]  lAieina  8cabraGr^}%  1825-,  Zu'cina 
{Phdcoides)  javiaicensis  Blainville,  1825;  Lxu^'ma  fimieuhita  Reeve, 
1850,  but  not  LucinuL  pecthiata  C.  B.  Adams^  1852,  nor  Cai'penter, 
1857. 

PHACOIDES  (HERE)  PENSYLVANICUS  Linnaeus,  1758. 

Cape  Hatteras,  North  Carolina,  south  to  and  throughout  the  West 
Indies  and  the  continental  shores  adjacent,  in  shallow  water,  one- 
fourth  to  6  fathoms. 

This  is  Yenus  pensyVvanica  Linneeus,  1758;  Luckui  peruisylvanica 
Reeve,  1850;  Lucina  grandinata  Reeve,  1850,  and  Lxicina  speclma 
Reeve,  1850,  but  not  Z.  »peeiosa  Rogers,  1836. 

This  well-known  species  is  a  very  beautiful  object  when  its  perios- 
tracum  is  perfect,  but  the  diflferences  in  the  latter  upon  which  Reeve 
founded  one  of  his  species  are  not  constant  in  individuals  from  the 
same  locality.  The  oriental  Lucina  mrgo  Reeve,  Avhich  Tryon  unites 
with  this  species,  appears  to  me  to  be  distinct,  but  I  have  some  sus- 
picion that  the  L,  obliqiia  Philippi,  1850  (April,  not  of  Reeve,  June, 
1850),  may  have  been  founded  on  a  young  shell  of  this  species. 

PHACOIDES  (HERE)  ADANSONII  d'Orbigny,  1839. 

Senegal,  Canaries;  St.  Thomas,  and  other  localities  in  the  Windward 
Islands  of  the  West  Indies. 

This  is  the  Lueina  coluinhelln  of  authol's,  but  not  of  Lamarck,  whose 
type  is  a  fossil  of  the  French  Miocene.  It  seems  I'are  in  the  West 
Indies.  It  is  not  the  Lucina  adansariii  Reeve  (1850)  =  senegalejisia 
Reeve,  in  errata. 


^See  Zitt4^1,  Textb.  Pal.  1,  1896,  p.  408. 
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PHACOIDBS  (HERB)  AURANTIUS  Deshayes,  1830. 

St.  Thomas,  Santa  Cruz,  Guadeloupe,  the  Virgin  Islands,  and  other 
localities  in  the  Lesser  Antilles,  in  one-fourth  to  1  fathom  water,  sandy 
lK)ttom. 

This  species  is  distinguishable  from  P.  adunsonii  by  other  charac- 
ters than  its  salmon-colored  margins.  It  is  the  Lucina  aurafiti/i  of 
Deshayos  and  has  also  l)een  reported  from  the  Azores. 

—  PHACOIDES  (HERB)  SOMBRERENSIS  Dall,  1886. 

Noilhern  part  of  the  Gulf  of  Mexico  south  to  Sombrero  Island, 
West  Indies,  in  60  to  84  fathoms. 
This  resemf)les  P.  adamonU  in  miniature.* 

—  PHACOIDES  (PLEUROLUCINA)  LEUCOCYMA  DaU,  1886. 

Cape  Hatteras,  North  Carolina,  and  south  to  Cuba,  in  49  to  683 
fathoms. 

This  is  immediately  recognizable  by  its  few  broad  ribs  and  small 
white  shell,  which  is  figured  with  the  preceding.* 

.-  PHACOIDES  (CAVILUCINA)  TRISULCATUS  Conrad,  1841. 

Cape  Hatteras,  North  Carolina,  south  to  Cabo  San  Roque,  Brazil, 
in  10  to  20  fathoms. 

Notable  for  its  obliquity  and  its  two  or  three  strongly  marked  rest- 
ing stages,  from  which  the  name  is  derived.  The  original  Lummi  tri- 
sulcata  Conrad,  is  a  miocene  fossil.  The  recent  shell  usually  called  by 
this  name  is  often  veiy  similar  to  the  fossil,  but  there  is  a  larger, 
flatter,  less  coarsely  sculptured  form  in  the  West  Indies  which  has 
much  less  emphatic  resting  stages,  and,  if  not  distinct,  is  at  least  a 
recognizable  variety,  which  may  be  called  hlandm^}  It  is  intennediate 
between  the  typical  P,  trisulcatus  and  the  Pacific  coast  P,  lumjmis. 
It  varies  from  white,  through  yellow,  to  orange  color. 

PHACOIDES   (LUCINISCA)  NASSULA  Conrad,  1846. 

Cape  Hatteras,  North  Carolina,  south  to  Cuba  and  west  to  Mobile 
Bay,  in  7  to  200  fathoms. 

This  is  Lniclna  Untea  Conrad,  1866,  and  Lucina  nas»ul<i  Conrad, 
1846.  It  is  not  the  shell  intended  by  Guppy,  under  the  name  of 
^^namta  Conrad,"  which  is  a  Jagoiiia^  but  Coni-ad  has  not  described 
any  Lucina  nasnta, 

^See  Proc.  U.  S.  Nat.  Miis.  XII,  1889,  p.  263,  pi.  xiv,  fi'g.  13. 

Mdem,  1889,  pi.  xtv,  figs.  6,  7. 

»8ee  Rei)urt  on  Porto  Rico  shells,  p.  493,  1901,  pi.  vi,  fig.  13. 
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PHACOIDES  (LUCINISCA)  MURICATUS  Spengler,  1798. 

Florida  Keys  and  West  Indies,  with  adjacent  coast,  in  6  to  12  fathoms. 
(Pacific  coast??) 

This  is  Tdlina  muricata  Spengier,  1798;  T.  imtyrieata  Chemnitz 
(1799?);  Lucina  scahra  Lamarck,  1818,  but  not  Tellinn  {=Idudna) 
scahra  of  Chemnitz  and  Dillwyn,  1817;  and  LiKmia  scohhmta  Recluz, 
1852.  It  is  very  easily  recognized  by  its  spinose  radial  sculpture  pre- 
vailing over  the  concentric  portion,  while  in  the  preceding  species  the 
reticulation  is  nearly  uniform  and  the  spinosities  not  prominent. 

PHACOIDES  (PSBUDOMILTHA)  PLORIDANUS  Conrad,  1833. 

West  coast  of  Florida  from  Charlotte  Harbor  to  Cedar  Keys,  and 
westward  to  Corpus  Christi,  Texas. 

Surface  with  rather  rude  concentric  growth  stages  and  a  pale  papery 
periostracum ;  the  shell  usually  flat  and  rather  heavy.  It  was  described 
as  a  Liicina  and  referred  by  Tryon  (1872)  to  Loripes. 

PHACOIDES  (LUCINOMA)  PILOSUS  Stimpson,  1851. 

Casco  Bay,  Maine,  south  to  Cape  Florida,  in  16  to  528  fathoms. 

This  is  the  Lucina  racktla  Gould,  1841,  but  not  of  Montagu,  1803; 
and  the  L.  contracta  De  Ka}^  1843,  not  of  Sa}%  1824.  It  has  been 
united,  erroneously,  with  the  Phacoides  horealiH  Linnaeus,  by  several 
authors.  It  is  a  ex)ld-water  shell,  and  is  found  in  increasingly  greater 
depths  as  it  passes  southward. 

PHACOIDES  (LUCINOMA)  BLAKEANUS  Bush,  1893. 

Massachusetts  Bay  to  Cape  Fear,  North  Carolina,  in  18  to  464 
fathoms. 

Very  close  to  the  preceding  species,  but  more  quadrate,  more  sparsely 
lamellose,  and  with  a  relatively  shorter  anterior  adductor  scar,  and 
shallower  sulcus  for  ligament  and  lunule. 

? PHACOIDES  (LUCINOMA)  BOREALIS  Linnsus,  1766. 

Iceland.     European  seas.     Northeast  America? 

This  is  the  Veiiv-n  hm^ealis  of  Linnteus  in  1766,  but  not  of  Gmelin, 
1792;  the  Veiius  spnr'm  of  Gmelin,  1792;  TelUna  radida  Montagu, 
1803;  Luciiia  alba  Turton,  1822,  and  Thiatira  spuria  Gray,  1847. 
This  species  has  been  reported  from  the  east  and  west  coasts  of  Amer- 
ica by  Carpenter,  Cooper,  and  others,  but  the  nearest  authentic  record 
is  Iceland,  on  the  authority  of  Steenstrup.  The  others  are  doubtless 
due  to  confusion  with  related  but  not  conspicuously  similar  species. 

PHACOIDES  (CALLUCINA)  RADIANS  Conrad,  1841. 

Cape  Lookout,  North  Carolina,  and  south  to  Florida,  Bermuda,  and 
Porto  Rico,  in  5  to  85  fathoms,  living,  dead  valves  in  287  fathoms. 
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This  is  Luchm  radians  Conrad,  1841,  and  Lucina  radmta  of  Conrad 
in  his  Medial  Tertiary,  1845,  but  not  Liunna  radians  Deshayes  (in 
Melleville)  1843,  which  is  a  FdanieUa, 

PHACOIDES  (CALLUCINA)  BERMUDENSIS  DaU,  1901. 

Bermuda,  Hartt. 

This  appears  to  be  Lucirm  lenticula  Reeve,  August,  1850,  not  of 
Gould,  June,  1850.  I  have  therefore  substituted  a  new  name  for  the 
preoccupied  term.  The  specimens  which  agree  very  well  with  Reeve's 
figure  *  were  found  incrusted  in  the  limy  sand  of  the  beach  and  no  liv- 
ing ones  have  come  to  my  notice.  It  is  not  the  species  catalogued  by 
me  in  1889  as  Z.  lenticula^ 

PHACOIDES  (PARVILUCINA)  CRENELLA  DaU,  190X. 

Cape  Henry,  Virginia,  south  to  Cuba,  in  2  to  124  fathoms. 
This  is  LiixArm  crenidata  DaU,'  but  not  of  Searles  Wood,  1840-1853, 
or  Conrad  (1834),  1840. 

PHACOIDES  (?)  LENTICULUS  Gould,  1850. 

Rio  Janeiro  (?)  United  States  exploring  expedition,  under  Wilkes. 

This  is  Lucima  lenticula  Gould,  1850  (not  of  Reeve).  A  dubious 
species  of  which  the  type  is  lost,  the  locality  uncertain,  and  which  is 
erroneously  called  Cyclas  on  Gould's  plate. 

PHACOIDES  (BELLUCINA)  AMIANTUS  Dall,  1901. 

Cape  Lookout,  North  Carolina,  south  to  the  West  Indies  and  to  San 
Sebastian,  Brazil,  in  2  to  640  fathoms,  living. 

This  is  the  Lucinajcostata^  of  Dall,  1889,  but  not  of  d'Orbigny,  1846, 
or  of  Tuomey  and  Holmes,  1856.  A  very  elegant  little  species,  the 
analogue  of  Luciiui  canceUaris  Philippi,  of  the  Pacific  coast.  Living 
specimens  have  been  found  on  the  reefs  among  the  Florida  Keys  by 
Hemphill  and  also  dredged  in  640  fathoms,  Yucatan  Strait,  by  the  U.  S. 
Coast  Survey  Steamer  Blake^  a  very  remarkable  bathymetrical  range. 

WEST  AMERICAN  SPECIEa 
PHACOIDES  (HERE)  RICHTHOPENI  Gabb,  x866. 

Catalina  Island  to  Gulf  of  California,  in  16  to  66  fathoms. 

The  analogue  of  the  Atlantic  P.  ada/tisonii  d'Orbigny,  but  with  a 
more  capacious  lunule.  This  feature,  however,  differs  considerably 
at  different  ages  of  the  same  individual,  and  the  young  show  but  little 

^  Conch,  Icon.,  XI,  fig.  67. 

»See  Bull.  U.  S.  Nat.  Mus.,  No.  37,  1889,  p.  50, 
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excavation.     The  young  is  Ziicina  excavata  Carpenter,  1857,  not  of 
d'Orbigny,  1851,  but  not  the  excavata  of  most  west  coast  collections. 

PHACOIDES  (HERB)  MAZATLANICUS  Carpenter,  1857. 

Mazatlan. 

Carpenter's  specimens  are  so  small  that  it  is  difficult  to  be  certain 
about  them,  but  they  appear  to  be  a  distinct  species,  allied  to  the 
Atlantic  P,  sonibret'etms.  They  are  distinguished  from  young  approx- 
imatus  by  their  dense  concentric  lamellation. 

PHACOIDES   (CAVILUCINA^   LAMPRUS  DaU,  1901. 

Gulf  of  California. 

This  varies  from  white  to  orange  color,  is  concentrically  filose,  and 
often  has  the  teeth  quite  distinct,  it  is  Lucina  excavata  of  most  of 
the  Pacific  coast  collections,  but  not  of  Carpenter,  1857,  or  of  d'Orbigny, 
1851. 

PHACOIDES  (CAVILUCINA)   LINGUALIS  Carpenter,  1864. 

?  Monterey,  California.     Gulf  of  California  to  Acapulco,  Mexico. 

The  Pacific  analogue  of  the  Atlantic  P,  tri^uleatm  Conrad.  Valves 
were  collected  at  Monterey  by  Gabb,  but  they  were  probably  adven- 
titious, as  no  other  collector  has  found  the  species  north  of  the  Gulf. 

PHACOIDES  (CAVILUCINA)   PROLONGATUS  Carpenter,  1857. 

Cape  St.  Lucas. 

A  miniature  of  the  preceding,  with  exaggerated  obliquity.  It 
appears  to  be  rare,  and  I  have  seen  only  worn  valves. 

— PHACOIDES  (PLEUROLUCINA)   UNDATUS  Carpenter,  1865. 

Gulf  of  California. 

This  is  LuAna  midata  Carpenter,  1865,  but  not  of  Lamarck,  1818. 
Since  Lamarck's  species  had  been  transferred  to  Liicinf^psU  {—  Mx/Hid) 
before  the  publication  of  Carpenter's  name,  the  latter  need  not  be 
rejected: 

PHACOIDES   (LUCINISCA)   FENESTRATUS  Hinds.  1844. 

Lower  California  to  Panama  (and  Tumbez,  Peru^),  in  10  to  30 
fathoms. 

The  finest  and  largest  species  of  the  subgenus,  in  occasional  individ- 
uals of  which  a  dwarf  anterior  right  cardinal  is  perceptible.  A  young 
valve,  probably  of  this  species,  was  referred  to  Lucina  rauricata  by 
Carpenter  in  the  Mazatlan  Catalogue,  but  the  latter  is  not  known  from 
the  Pacific  Coast.  Lucina  ochracea  Reeve,  1850,  should  be  compared 
with  this  species. 
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PHACOIDES   (LUCINISCA)    NUTTALLII  Conrad,  1837. 

Santa  Barbara,  California,  to  the  Gulf  of  California,  in  16  to  SO 
fathoms. 

The  Pacific  analogue  of  P.  nassul'a  Conrad  of  the  Gulf  of  Mexico, 
but  a  larger  and  finer  shell.  A  variety,  centrifugals  Dall,  has  the  con- 
centric sculpture  near  the  beaks  sparser,  more  elevated  and  fringed 
with  flat  spinules,  usually  worn  off;  it  was  dredged  in  the  Gulf  in  26 
fathoms.  Owing  to  the  manner  in  which  the  muricate  species  have 
been  confused  with  one  another,  it  is  difficult  to  disentangle  their  dis- 
tribution from  the  literature;  but  I  have  seen  no  authentic  specimens 
of  this  species  from  south  of  the  Gulf  of  California. 

?  ?  PHACOIDES  (LUCINISCA)  MURICATA  Spengler,  1798. 

^'Tumbez,  Peru,"  Reeve;  '^  ?  Mazatlan"  Carpenter. 

The  synonymy  of  this  species  will  be  found  in  the  east  coast  list.  I 
have  never  seen  an  authentically  west  coast  specimen  of  this  shell.  It 
is  not  found  in  any  of  the  faunal  publications  on  this  coast  except  that 
of  Carpenter,  and  there,  only  with  doubt,  is  identified  from  a  minute 
f mgment,  less  than  a  tenth  of  an  inch  long.  Reeve's  localities  are 
notoriously  unreliable.  I  consider  that  the  presence  of  this  species  on 
the  Pacific  coast  is  yet  to  be  demonstrated,  but  do  not  feel  justified  in 
omitting  all  reference  to  it  here. 

PHACOIDES  (MILTHA)  CHILDRENI  Gray,  1825. 

Gulf  of  California,  Cape  St.  Lucas,  Mazatlan. 

This  large  flat  species  is  unmistakable;  the  locality,  Brazil,  given 
in  the  Conchologia  Iconica,  is  erroneous.  The  type  specimen  was 
described  as  inequivalve,  but  the  specimens  I  have  seen  appear  to  be 
entirely  equivalve.     It  was  first  described  as  a  TeUiiux. 

PHACOIDES  (PSEUDOMILTHA)  TELLINOIDES  Reeve,  1850. 

Magdalena  Bay,  west  coast  of  Lower  California,  south  to  Guaya- 
quil, in  11  fathoms. 

Very  like  the  M,  jloridana  Conrad,  but  more  elegant,  and  with  a 
bright  yellow  periostiucum.  It  seems  to  have  been  at  first  confused 
by  Carpentt^r  with  Fekmiella.  sencata^  owing  to  the  fat^t  that  Reeve's 
figure  is  not  very  characteristic.     It  was  described  as  a  Ijneina, 

PHACOIDES   (LUCINOMA)    HEROICUS  Dall,  1901. 

Off  West  Mexico,  in  1,005  fathoms,  in  latitude  27^  24'  N.,  Gulf  of 
California. 

One  of  the  finest  species  of  this  interesting  and  characteristic  group, 
much  larger  than  wqaizmuitm  Stearns,  and  with  a  rounder  outline. 
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PHACOIDES  (LUCINOMA)   ANN-ULATUS  Reeve,  1850. 

Sitka,  Alaska,  and  south  to  San  Pedro,  California,  in  8  to  135 
fathoms. 

This  is  the  Luemii  horealU  of  Cooper,  Caipenter,  and  Gabb,  but 
not  of  Linnaeus;  Zt^me2^^/^*«  Dall,  1870,  notStimpson,  1851;  Lucma 
acutilinsata  of  Gabb  and  other  Californian  authors,  but  not  of  Con- 
rad, 1849;  dcutilirata  *'  Conrad  "  of  Cooper,  1864,  in  Carpenter,  mean- 
ing a<;utiUm'ata,  Reeve's  figure  of  his  anmdata^  doubtfully  referred 
to  California,  so  exactly  represents  a  young  specimen  of  this  species 
which  has  bleached  or  lost  its  yellowish  periostracum,  that  I  have  little 
hesitation  in  referring  it  to  our  shell. 

PHACOIDES  (LUCINOMA)  AQUIZONATUS  Stearns,  1890. 

(Plate  XLI,  figs.  2,  3.) 

Santa  Barbai-a  channel,  in  276  fathoms;  a  very  distinct  subquadrate 
species. 

PHACOIDES  (LUCINOMA)    LAMELLATUS  E.  A.  Smith,  z88i. 

West  coast  of  Patagonia,  in  10  to  369  fathoms,  also  in  St.  Andrews 
Bay. 

A  well  marked  species  from  the  southern  extreme  of  South  America, 
originally  described  as  a  Diplodonta, 

PHACOIDES   (EPILUCINA)  CALIFORNICUS  Conrad.  1837. 

Crescent  City,  California,  south  to  San  Diego,  in  3  to  15  fathoms; 
Acapulco  ? 

This  is  the  Lucina  Golifornlca  of  Conrad,  and  the  young  were 
named  Z.  arteiaidis  by  Carpenter  in  1856.  A  species  unique  in  its 
characters  among  recent  shells,  but  with  an  analogue  in  the  Tertiaries 
of  the  southeastern  States. 

PHACOIDES   (PARVILUCINA)   TENUISCULPTUS  Caxpcntcr,  1865. 

Nunivak  Island,  Bering  Sea,  and  southward  to  Catalina  Island,  Cali- 
fornia, in  8  to  135  fathoms. 

A  species  of  which  the  metropolis  is  in  the  cold  waters  of  the  noilh- 
ern  coast. 

PHACOIDES  (PARVILUCINA)  APPROXIMATUS  Dall,  1901. 

Catalina  Island,  California,  and  south  to  Panama,  in  5  to  40  fathoms. 

Closely  related  to  the  last  species,  but  smaller,  more  delicate,  with- 
out the  anterior  right  cardinal  tooth  which  is  developed  in  the  northern 
shell,  and  most  abundant  in  the  Gulf  of  California. 
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PHACOIDES   (BBLLUCINA)   CANCELLARIS  Philippic  1846. 

Cerros  Island,  west  of  Lower  California,  and  south  to  the  Gulf  and 
to  Panama,  in  5  to  30  fathoms. 

An  elegantly  sculptured  species,  with  analogues  on  the  Atlantic  coast 
and  in  the  China  seas. 

Notes. — ^The  Luciria  crUtata  of  Recluz  (not  of  Smith,  1885),  is  a 
TeUidorn^  near  71  Bumeti  Broderip  and  Sowerby,  but  found  on  the 
Atlantic  coast.  Lucina  pvlchdla  C.  B.  Adams,  1845,  not  Grzybowski, 
1899,  is  a  StrigiUa.  Lucina  Gorrugata  Deshayes,  1843,  is  credited 
by  him  to  California,  but  really  belongs  to  the  Indo-Pacific  fauna,  and 
has  been  collected  at  Singapore.  It  is  Ltunna phUippinarum  Hanley, 
1850.  Lucina  sid<xjiia  Reeve,  1850,  which  has  some  external  similarity 
to  Loripes  ckimm  Philippi,  is  regarded  by  Mr.  E.  A.  Smith  a.s  iden- 
tical with  Z.  argmtea  Reeve,  from  the  Moluccas,  and  appears  to  have 
the  characters  of  Phacoide^.  Lucina  curibcea  d'Orbigny,  of  Beau's 
catalogue  of  the  shells  of  Guadeloupe,  lb  apparently  a  iwmen  nudnm^ 
as  I  have  not  been  able  to  find  any  description  of  it  in  the  literature. 

A  Lneina  oemtedti  of  MOrch  is  listed  from  the  West  Indies  in  the 
Poulsen  catalogue,  but  it  is  probably  a  manuscript  name,  and  no  shell 
so  labeled  now  appears  in  the  PouLsen  collection  at  Christiania,  accord- 
ing to  Dr.  CoUett: 

Genus  DIVARICELLA  von  Martens,  1880. 

This  is  CycUm  of  MOrch,  1853,  not  of  Lamarck,  1799;  Egraca  (sp.) 
of  Leach,  1852;  Lucindla  Monterosato,  1883;  Loripes  and  Lucina 
(sp.)  of  various  authors.  Type,  D.  angidifera  von  Martens  =  Lucina 
omata  Reeve,  1850,  not  of  C.  B.  Adams,  1852,  Mauritius. 

This  genus  is  divisible  as  follows: 
Section  Divarieelki  s.  s. 

Valves  suborbicular,  convex,  subequilateral,  with  inconspicuous 
beaks,  no  dorsal  areas,  two  cardinal  teeth  in  each  valve,  the  laterals 
variable,  the  posterior  distant,  usually  obsolete;  the  anterior  feeble, 
adjacent;  ligament  and  resilium  set  in  a  groove,  but  not  internal,  the 
excavated  striae  forming  an  angle  on  a  line  mdial  from  the  beaks. 
Type,  D,  oimata  Reeve. 

Section  Pompholigina  Dall. 

Valves  extremely  tumid,  the  umbones  subspiral,  the  teeth  cyclo- 
dont,  anterior  and  posterior  dorsal  areas  indicated.  Type,  Lucina 
gihha  Gray,  W.  Africa. 

Section  Bmirdotia  Dall. 

Valves  very  inequilateral,  subquadrate,  the  anterior  end  produced, 
the  anterior  dorsal  margin  concavely  arcuate;  a  single  minute  cardinal 
in  each  valve;  laterals  obsolete;  the  excavated  external  sulci  arcuate, 
not  angulate.  Type,  Lucina  JBourdoti  Cossmann,  1882,  Parisian 
Eocene. 
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Subgenus  Lncinella  Monterosato,  1883.. 

Shell  like  Diwaricdla^  but  the  ligament  obsolete  and  the  resilium 
wholly  internal,  as  in  Semde.  Type,  Lucina  commutata  Philippi, 
1836,  =  TelH/na  divaricata  Linnaeus,  1758;  Mediterranean  and  western 
Europe. 

LIST  OF  THE  AMERKUN  SPECIES. 

DIVARICELLA  QUADRISULCATA  d'Orbigny,  1846. 

Nahant  Beach,  near  Boston,  Massachusetts,  and  southward  to  the 
West  Indies,  Rio  de  Janeiro  and  Santa  Caterina,  Brazil,  in  from  10  to 
50  fathoms. 

This  is  (from  types)  Liunna  strlgUla^  Stimpson,  1851,  and  Z.  divari- 
cata of  Gould,  1841,  and  other  early  writers.  It  is  also  the  Liidna 
ainericanaot  C.  B.  Adams  in  1852;  the  Cyclas  dentataoi  Verrill,  1873, 
and  the  iMcina  cmnmutata  Arango,  1878,  not  of  Philippi,  1836.  A 
variety  transversa  Dall,  1901,  with  the  valves  disproportionately  elon- 
gate in  the  direction  of  the  hinge  line,  has  been  dredged  in  22  fathoms 
off  Cape  Lookout,  North  Carolina,  by  the  U.  S.  Fish  Commission. 

This  species  is  distinguishable  from  the  next  by  its  longer,  small  and 
narrow,  somewhat  sinuous  lunule  and  fine  crenulation  of  the  interior 
margins.  The  adult  has  no  denticulations  of  the  outer  margin  due  to 
the  external  sculpture. 

DIVARICELLA  DENTATA  Wood,  1815. 

Cape  Hatteras,  North  Carolina,  south  to  the  West  Indies  (and, 
according  to  d'Orbigny,  to  Brazil),  in  10  to  60  fathoms. 

It  is  the  lAicina  divaricata  of  many  of  the  early  writers,  but  not  of 
Linnseus;  but  not  the  Lucina  dentata  of  Def ranee,  1823;  the  Z.  %er- 
rata  of  d'Orbigny,  1846;  the  Z.  chem/i\itzii  of  Philippi,  1848,  and  the 
Z.  pilula  C.  B.  Adams,  1852  (young  shells),  are  synonymous. 

It  may  be  known  by  its  very  small,  deep,  cordate  lunule  at  any  age, 
and  in  the  adult  it  differs  from  Z>.  quadrmdcata  by  its  greater  size  and 
the  denticulation  of  the  lateral  and  dorsal  margins  by  the  external 
sculpture.  The  large  specimens  have  a  tendency  to  obsolescence 
noticeable  in  the  teeth,  and  the  laterals  are  often  quite  imperceptible. 

DIVARICELLA  EBURNEA  Reeve,  1850. -- 1.  .  Ti  .r  c^.iCi  .lO'  IV 

Cape  St.  Lucas,  Lower  California,  and  southward  to  Panama. 

It  is  the  Lucina  ehumea  of  Reeve,  1850,  but  not  of  Deshayes,  1835. 
It  may  be  distinguished  from  the  Antillean  D.  quudrisulcata  d'Orbigny 
by  its  shorter,  wider,  and  cordate  lunule,  and  by  the  well-developed 
lateral  teeth,  which  are  well  marked  and  distinct  at  all  ages.  The 
sculpture  is  also  usually  more  arcuate. 

DIVARICELLA  PERPARVULA  DaU,  1901. 

Cape  St.  Lucas,  Lower  California,  south  to  Guacomayo. 

This  is  the  Lucina  pimuti  of  Philippi  in  April,  1850,  but  not  of 
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Reeve  (=^m!nula  Gould,  1861,  but  not  of  Deshayes,  1858)  in  Novem- 
ber, 185<);  nor  the  L.pUum  Sowerby,  1837,  nor  the  L.pisum  d'Orbigny 
of  1841. 

It  is  a  small,  globular  species,  with  rather  sparse  external  sculp- 
ture, more  tumid  than  the  young  of  D.  ebtimea.  The  specific  name 
has  been  used  so  many  times  for  different  species  of  Liicvna^  senso  lato^ 
that  it  seems  best  to  substitute  a  new  one  to  avoid  confusion.  It  has 
been  found,  adventitiously,  at  Monterey,  California,  by  Gabb,  with 
other  exotic  species. 

Note. — ^The  Lueina  digitalis  Krebs,  1864,  not  Lamarck,  1818, 
appears  to  be  the  StrigUla  pisiformis  of  Linnaeus.  The  Lueina  pvl- 
cMla  C.  B.  Adams  (Proc.  Boston  Soc.  Nat.  Hist.,  II,  p.  10,  1845,  but 
not  of  Agassiz,  1845)  was  also  founded  on  StrigiUa  pisiformis. 

?  FamUy  CORBID  Ji. 
Genus  CORBIS  Cuvier. 

This  comprises  Gafrariuin  (sp.)  Bolten,  1798;  drrhis  Cuvier,  1817; 
Fimhria  Megerle,  1811,  but  not  of  Bohadsch  {Nvdibranchiata)  1761; 
Idothea  wSchumacher,  1817,  but  not  of  Fabricius  (crustacea)  1793.  The 
type  and  sole  recent  species  is  Ve7\  usjiwhriata  Linnteus,  1758,  +  Ftinbria 
magna  Megerle,  1811,  +  Idotham  perforata  Schumacher,  1817.  It  is  a 
native  of  the  China  seas,  from  which  several  varieties  have  been 
described. 

The  generic  name  of  Bolten,  meaning  a  waffle  iron,  in  allusion  to  the 
cancellate  external  sculpture,  was  applied  to  an  assembly  comprising 
one  species  subsequently  made  the  type  of  Corhis;  five  species  sub- 
sequently included  in  Circe  Schumacher;  and  one  peculiar  Venus 
( V.  reticulata  Linnseus)  which  will  have  to  retain  the  name  if  it  be 
retained  at  all.  We  arrive,  by  the  method  of  elimination,  at  this  result, 
which,  fortunately,  is  more  convenient  than  to  throw  out  names  so 
universally  accepted  as  Corhis  or  Circe. 

In  the  Yoldi  Catalogue  ^  MOrch  lists  this  species  from  the  Antilles. 
In  the  Mazatlan  Catalogue  Caipenter'  describes  a  minute  shell  which 
he  suspected  to  be  the  young  of  a  species  of  this  genus,  but  to  which 
he  prudently  gave  no  specific  name.  March's  reference  is  certainly 
erroneous  and  no  confirmation  of  Carpentei''s  suspicion  has  been 
received,  though  collections  in  the  Gulf  of  California  have  continued  to 
be  made  for  nearly  half  a  century.  The  genus  is  represented  in  our 
early  Tertiaries,  but  does  not  appear  to  have  survived  into  the  Miocene- 
I  see  no  reason  for  supposing  that  it  forms  a  member  of  the  recent 
fauna  on  either  of  our  coasts. 


^  Volume  IT,  1863,  p.  33. 
"1857,  p.  101. 
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Family  CYRENELLID^*:. 

The  shells  of  this  group,  with  a  Lucinoid  animal  and  Diplodonta- 
like  shell,  exhibit  a  hinge  structure  which  is  wholly  distinct  from  any 
other  of  the  Lucinacea.  They  are  of  brackish  or  fresh  water  situs 
and  confined,  as  far  as  known,  to  the  borders  of  the  subtropical  Atlan- 
tic and  the  Tertiaries  of  the  southern  United  States. 

Genus  CYRENOIDA  Joannis. 

This  is  Oyrenoida  Joannis,  June,  1836,  Cyreiidla  Deshayes,  Feb., 
1836,  and  Cyrenoides  Sowerby,  1842.  Type,  C,  dupmitia  Joannis, 
Senegal. 

Shell  thin,  inflated,  suborbicular,  with  a  brownish  or  yellowish  peri- 
ostracum,  concentrically  feebly  striated;  adductor  scars  subequal, 
elongate-ovate,  the  anterior  projecting  very  little  into  the  area  within 
the  pallial  line,  internal  margins  not  crenulate;  hinge  with  a  long 
external  ligament  enfolding  a  smaller  resilium;  right  valve  with  two, 
and  left  with  one  [^ — shaped  cardinal  laminse,  the  ventral  one  in  the 
right  valve  shorter  and  more  compressed,  the  "hooks"  or  shorter 
limbs  of  the  laminae  tending  to  be  sulcate  or  bifid.  There  are  no 
laterals.  The  original  type  appears  to  have  had  a  defective  hinge,  as 
the  figure  of  this  part  of  the  shell  given  by  Joannis  is  erroneous. 

CYRENOIDA  AMERICANA  Morelet,  1851. 

Cuba  and  Porto  Rico,  in  the  deltas  of  streams. 
More  transverse  than  the  African  species  and  with  a  more  delicate 
hinge  and  less  prominent  um bones.  ^ 

CYRENOIDA  FLORIDANA  Dall.  1896. 

Brunswick,  Georgia,  south  to  the  Everglades  of  Fonda,  and  in 
west  Florida,  north  to  Charlotte  Harbor  and  vicinity,  in  brackish 
marshes. 

Smaller  and  more  delicate  and  less  quadrate  than  the  Porto  Kico 
species. 

A  much  larger  species  occurs  in  the  Pliocene  of  the  Caloosahatchie 
beds  of  Florida,  and  has  been  named  (1896)  C  caloosaensis  Dall.  It 
reaches  a  length  of  31  mm. 

NOTES  AND  DESCRIPTIONS  OF  NEW  SPECIES. 
THYASIRA  BISECTA  (Conrad). 

(Plate  XL,  fig.  8;  plate  XLII,  fig.  5.) 

Figures  are  of  a  recent  specimen  with  a  length  of  50  mm.,  which 
was  dredged  southeast  of  Alaska  Peninsula  in  69  fathoms,  nuid,  the 
bottom  temperature  being  44^  F.     The  younger  specimens  dredged  at 

*  See  Porto  Rico  Report,  pi.  vi,  fig.  5. 
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the  same  time  show  no  essential  differences  except  of  size.  Another 
specimen  from  135  fathoms  in  Puget  Sound  measures  74  mm.  in 
extreme  length  and  about  28  nmi.  in  diameter.  I  have  seen  some  fos- 
sil specimens  which  attained  even  larger  dimensions.  The  shell  recalls 
Mt^/au'lnwi  ripiftratus  (Pecchioli)  in  almost  every  respect,  but  the  distal 
ends  of  the  nymphs  do  not  project  as  strongly  as  in  that  species. 

THYASIRA  CONIA  Dall  and  Simpson. 

(Plate  XLII,  fig.  2.) 

As  this  came  to  hand  too  late  to  be  figured  in  the  Porto  Rico  report, 
I  give  a  figure  of  the  species  here  from  the  largest  specimen  obtained 
in  the  vicinity  of  San  Juan  Harbor,  in  310  fathoms,  by  the  U.  S.  Fish 
Commission. 

THYASIRA  EXCAVATA,  new  species. 
(Plate  XXXIX,  figs.  12,  15.) 

Shell  subovate,  thin,  white,  with  a  pale  yellowish  periostracum; 
sculpture  of  concentric  incremental  lines,  and  in  each  valve  three 
sharp  and  two  or  three  obscure  radial  ridges.  Beaks  small,  subacute, 
not  prominent,  distinctly  prosogyrate;  lunule  and  escutcheon  well 
developed,  elongate,  rather  narrow,  and  emphatically  excavated, 
bounded  by  a  well-marked  carina,  which  in  the  case  of  the  escutcheon 
is  high,  thin,  and  sharp,  separated  from  another  less  acute  radial  keel 
by  a  wide,  deep  sulcus;  on  the  disk  near  the  middle  are  two  other 
radials,  e\ndent  but  obscure,  and  another  a  short  distance  behind  the 
lunular  carina.  The  surface  occasionally  shows  a  faint  dusting  of 
microscopic  gitinulation,  which  is  usually  abraded.  Valves  moderately 
convex,  the  interior  polished,  the  hinge  edentulous,  the  nymphs  slen- 
der and  delicate,  the  ligament  narrow  and  more  or  less  visible  exter- 
nally, the  margin  of  the  valve  indented  by  the  external  ridges.  Lon. 
20.0,  lat.  17.5,  diam.  15.0  mm. 

Dredged  by  the  U .  S.  Fish  Commission  in  the  Gulf  of  California^ 
between  San  Marcos  Island  and  Guaymas,  in  1,005  fathoms;  bottom 
temperature,  37^.6  F.  Also  off  Tillamook,  on  the  coast  of  Oregon,  in 
786  fathoms,  mud;  bottom  temperature,  37^.3  F. 

This  species  is  markedly  characterized  by  the  deeply  excavated  and 
sharply  bounded  escutcheon  and  lunule,  in  which  respect  it  is  not 
closely  approached  by  any  other. 

THYASIRA  TOMEANA,  new  species. 

(Plate  XXXIX,  fig.  8.) 

Shell  moderately  convex,  subovate,  concentrically  sculptured  with 
incremental  lines  and  covered  by  a  pale  straw-colored  periostracum. 
Lunule  small,  ovate,    lanceolate,  moderately  impressed;  escutcheon 
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long,  very  narrow,  bordered  externally  by  a  sharply  incised  groove; 
behind  this  a  rather  shallow  sulcus  radiates  from  the  beak,  bounded 
behind  by  a  rounded  radial  ridge;  ligament  thin,  delicate,  set  in  a  nar- 
row groove;  margins  reflecting  the  external  sculpture,  beaks  narrow, 
prosogyrate,  inconspicuous.     Lon.  14.5,  lat.  13.0,  diam.  9  mm. 

Several  valves  came  up  with  mud  on  the  anchor  from  a  depth  of  ten 
fathoms  in  the  roadstead  of  Tom^,  Chile. 

THYASIRA  MAGELLANICA,  new  species. 

(PlateXLII,  fig.  6.) 

Shell  small,  white,  subovate,  moderately  convex,  with  rather  high 
and  prominent  beaks;  external  surface  sculptured  with  faint  incre- 
mental lines  and  shallow,  ill-deflned  radial  sulci;  lunule  small,  moder- 
ately impressed,  butwithoutany  well-defined  bounding  ridges;  escutch- 
eon narrow,  obscure;  just  in  front  of  it  a  shallow  sulcus  radiates  from 
the  beaks  to  the  basal  posterior  margin;  hinge  edentulous,  ligament 
feeble.     Alt.  4.7,  lat.  3.6,  diam.  3.0  mm. 

A  single  valve  was  obtained  on  the  west  coast  of  Patagonia  in  194 
fathoms,  mud,  the  bottom  tempei-ature  being  52°  F. 

This  species  appears  to  differ  from  T.  fu^iensis  Dall  by  its  more 
elevated  fonii,  smaller  size,  and  especially  by  the  position  of  the  pos- 
terior radial  sulcus,  which,  though  feeble  as  in  that  species,  is  situated 
much  closer  to  the  posterior  dorsal  margin. 

AXINOPSIS  SERICATUS  (Carpenter). 

(Plate  XL,  fig.  2.) 

1  have  figured  a  typical  specimen  of  Cai'penter's  shell  for  comparison 
with  the  following  form,  and  also  because  the  former  has  never  been 
figured.  Both  the  West  American  species  are  more  solid  shells  and 
have  the  cardinals  much  better  developed  than  the  A,  orbloulatus  Sars 
of  the  North  Atlantic.  The  specimen  figured  is  from  Puget  Sound, 
where  it  was  dredged  by  Dr.  Kennerly. 

AXINOPSIS  VIRIDIS,  new  species. 

(Plate  XL,  fig.  1.) 

Shell  small,  polished,  suborbicular,  when  fresh  covered  with  a  glis- 
tening pale-green  periostracum,  some  times  exhibiting  lighter  and 
darker  concentric  zones;  sculpture  solely  of  fine  concentric  lines  of 
growth;  beaks  low,  inconspicuous;  lunule  slightly  impressed,  but  with- 
out any  bounding  sulcus  or  ridge,  small,  sublanceolate;  escutcheon 
hardly  recognizable,  very  narrow,  and  inconspicuous.  The  part  of  the 
lunule  belonging  to  the  right  valve  is  slightly  larger  than  the  other. 
The  ligament  is  small  and  very  delicate,  but  not  wholly  concealed.     The 
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subumbonal  tooth  of  the  right  valve  is  prominent  and  strong,  the 
inflected  tooth-like  proceas  of  the  left  valve  is  well  developed.  Mar- 
gins of  the  valves  smooth,  interior  polished,  with  some  obscure  radial 
strise;  muscular  and  pallial  impressions  nonual.  In  the  animal  the 
hepatic  glands  project  in  an  arborescent  manner  from  each  side  of  the 
comparatively  insignificant  body^mass,  the  gills  are  normal  and  rather 
small.  Alt.  of  shell  6.0,  Ion.  6.2,  diam.  3.3  mm.  The  specimen  fig- 
ured is  from  Iliuliuk,  Alaska,  in  19  fathoms,  mud. 

Ranges  over  the  North  Pacific  region  from  Bering  Strait  to  North- 
ern Japan  on  the*  west  and  Catalina  Island,  California,  on  the  south 
and  east,  in  5  to  167  fathoms,  muddy  or  sandy  bottom. 

I  have  described  this  shell  with  some  hesitation,  as  it  may  prove  to 
be  the  normally  rotund  form  of  which  A.  sericata  Carpenter  is  an 
oblique  and  ovate  variety,  but  until  this  is  shown  it  would  seem  8*5  if 
the  differences  are  worthy  of  systematic  recognition.  The  Carpen- 
terian  type  measures  in  alt.  4.5,  Ion.  4.0,  and  diam.  2.6  mm.;  the 
beaks  are  higher  and  more  recurved,  the  periostracum  pale  yellowish 
gray  and  papery. 

DIPLODONTA  (TORELLI  Jeffreys,  var.?)  ALEUTICA,  new  species. 

(PlateXLII,fig.3.) 

Shell  large,  coarse,  chalky,  with  a  papery  dehiscent  jjeriostracum, 
usually  with  the  exterior  more  or  less  eroded;  form  somewhat  longer 
than  high,  tumid,  equivalve  and  nearly  equilateral,  the  anterior  end 
of  the  shell  less  rotund  than  the  posterior;  surface  in  the  adult  with 
rather  irregular  and  marked  concentric  lines  of  growth;  ligament 
external,  set  in  a  groove,  with  well-marked  nymphs;  teeth  normal, 
slender,  and  delicate,  in  the  adult  more  or  less  defective;  beaks  low 
and  inconspicuous,  slightly  nearer  the  anterior  end;  interior  chalky, 
the  margins  entire,  the  posterior  muscular  impression  larger  than  the 
anterior.  The  young  are  proportionally  more  elongate  and  less 
tumid,  with  a  smooth  silky  olivaceous  periostracum.  Lon.  of  adult, 
26.5,  alt.  22.0,  diam.  14.0  mm. ;  of  3^oung  shell  (figured),  lon.  15,  alt.  12, 
diam.  6  mm.  The  figured  specimen  is  from  10  fathoms,  sandy  mud, 
in  Kyska  Harbor,  Aleutians;  the  typQ  from  8  fathoms  in  the  same 
body  of  water. 

The  species  ranges  from  the  Pribilof  Islands  to  the  Aleutian  chain 
and  eastward  to  the  Shumagin  Islands.  It  has  not  been  found  in  the 
dredgings  north  of  the  Pribilof  group. 

The  adult  shell  looks  remarkably  like  the  D.  torelli  Jeffreys,  of  the 
North  Atlantic  and  Spitsbergen  seas.  Owing  to  their  usual  state  of 
erosion  it  is  difficult  to  compare  adults,  but  the  young  of  D.  t-orelH 
has  a  coarsely  wrinkled,  yellowish  periostracum  and  a  rougher  surface 
than  that  of  aleiitica.  The  ranges  of  the  two  are  separated  by  an 
immense  distance,  but,  whether  due  to  analogous  environment  or  con- 
genetic  origin,  the  adult  shells  are  nearly  indistinguishable.. 
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From  D.  orbdlu  Gould  this  species  is  easily  separable  on  account 
of  the  more  rotund  and  inflated  shell,  the  texture  of  the  shell  sub- 
stance and  the  more  adherent  periosti*acum  of  the  former. 

CODAKIA  COLPOICA,  new  species. 
(Plate  XLI,  fig.  4.) 

This  shell  resembles  the  C.  orhicularis  Linnadus,  so  much  that  it  has 
long  been  confounded  with  it  and  the  most  appropriate  description  is 
comparative.  The  C,  colpoica  when  compared  with  C,  orbicularis  of 
similar  size  is  flatter,  with  the  radical  sulci  more  numerous  and  the 
interspatial  ridges  consequently  more  numerous,  more  slender,  and 
more  uniform.  In  orbicularis  the  posterior  dorsal  area  is  usually  well 
marked  b}^  finer  and  different  sculpture  from  that  of  the  rest  of  the 
disk,  and  near  the  dorsal  margin  the  sculpture  is  frequently  subspinose 
or  minutely  prickly.  In  coljmca  the  sculpture  of  the  dorsal  part  of 
the  shell  insensibly  merges  into  that  of  the  disk  and  if  anything  is 
rather  smoother.  There  is  also  a  slightly  lurid  tint  in  the  exterior 
white  of  colpoica^  while  that  of  orbic^daris  is  more  purely  immaculate 
and  snowy.  The  most  conspicuous  character  however  is  in  the  lunule. 
This  in  colpoica  is  rather  long  and  narrow,  in  orbicularis^  short,  cordi- 
form,  and  more  deeply  impressed.  In  both  it  is  confined  to  the  right 
valve.  In  orbicularis  the  hinge  teeth  are  iLSually  more  prominent, 
stouter,  and  adjacent  to  each  other  than  in  the  Gulf  species. 

The  specimen  figured  is  from  the  Gulf  of  California,  and  has  a 
length  of  76,  a  height  of  68,  and  a  diameter  of  22  mm. 

The  species  has  not,  so  far,  been  identified  from  any  locality  south 
of  Acapulco,  though  a  species  of  which  I  have  seen  no  specimens  and 
which  may  be  the  same  has  been  reported  from  Panama  and  the 
Galapagos  Islands. 

Once  segregated,  this  species  is  unmistakable,  but  the  orbicularis^ 
being  a  very  common  and  supposedly  widely  distributed  shell,  is  often 
mixed  with  it  in  lots  supposed  to  be  wholly  West  American.  West 
Indian  shells  are  often  imported  in  quantity  to  West  Mexican  ports 
for  sale  to  tourists,  and,  unless  authentically  collected  by  a  reliable 
person,  the  localities  for  shells  obtained  from  dealers  are  always  subject 
to  a  little  doubt. 

CODAKIA  CUBANA,  new  species. 

(PlateXLII,  fig.  4.) 

Shell  small,  thin,  subcompressed,  whitish,  with  an  obvious  pale  oliva- 
ceous periostracum;  surface  with  a  small  anterior  and  larger  posterior 
dorsal  area,  distinguished  by  an  absence  of  radial  sculpture  and  the 
somewhat  more  prominent  concentric  lines  of  growth;  the  rest  of  the 
disk  with  feeble,  nearly  uniform  radial  threads,  separated_l>y  shallow 
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mdial  sulci;  beaks  nearh'  central,  small,  recurved;  lunule  small,  nar- 
row, impressed,  confined  to  one  valve,  usually  the  right;  escutcheon 
absent,  ligament  normal  but  feeble;  teeth  normal  but  small  and  deli- 
cate, the  laterals  tending  to  obsolescence;  adductor  and  pallial  scars 
normal,  the  interpallial  space  with  a  strong  oblique  sulcus;  interior  of 
the  disk  more  or  less  radially  striate;  margins  crenulate  below.  Alt 
17.5,  Ion.  19.0,  diam.  7.5  mm. 
Dredged  off  the  coast  of  Cuba  in  the  Gulf  of  Mexico,  in  84  fathoms. 

CODAKIA  (JAGONIA)  PORTORICANA,  new  species. 

(Plate  XXXIX,  fig.  6.) 

Shell  small,  plump,  oblique,  inequilateral,  white  or^^ellowish;  ante- 
rior end  larger,  produced  downward  and  forward;  posterior  end 
shorter  and  smaller;  surface  sculptured  with  numerous  radial  sulci, 
separated  by  wider  flattish  interspaces  crossed  by  rather  regular,  mod- 
erately separated,  concentric  elevated  threads,  the  radials  obsolete  on 
the  inconspicuous  dorsal  areas;  lunule  elongated,  moderately  impressed, 
escutcheon  short,  narrow,  inconspicuous;  beaks  high,  rather  small, 
apically  smooth  and  polished,  prosogyrate;  hinge  normal,  delicate,  the 
laterals  in  the  right  valve  well  developed;  ligament  feeble,  short;  inte- 
rior more  or  less  striate,  radially;  basal  margin  fineh'  crenulate.  Alt 
6.7,  Ion.  7.5,  diam.  6.0  mm. 

The  figured  specimen,  the  largest  valve  obtained,  is  from  San  Juan 
Harbor;  smaller  ones  were  dredged  in  the  harbor  of  Mayaguez. 

This  inconspicuous  little  species  appears  to  be  mre,  and  comes  near- 
est to  Ja^onia  costata  d'Orbigny,  than  which  it  is  more  finely  and 
evenly  sculptured,  beside  being  a  more  tumid  and  smaller  shell.  In 
preparing  the  Porto  Rico  report  this  species  was  overlooked. 

CODAKIA  (JAGONIA)  MBXICANA,  new  name.      . 

(PlateXL,  fig.  6.) 

One  of  Reeve's  figures  in  the  Iconica  (fig.  33)  appears  to  represent 
this  species,  which  is  very  similar  to  the  West  Indian  C.  orhi^yulata 
Montagu.  I  find,  however,  on  careful  examination  that  in  the  weM 
coast  shell  the  lunule  is  narrower,  longer,  and  less  deeply  impressed 
than  in  C.  orbieulata^  the  shell  is  more  delicate,  thinner,  and  more 
flattened  toward  the  lower  margins,  the  sculpture  is  more  regular  and 
the  concentric  threads  less  crowded,  so  that  while  the  difference  is  not 
great  the  effect  in  C,  mexicana  is  much  more  elegant;  toward  the  ends 
it  has  the  radials  stouter  and  with  wider  interspaces,  and  with  the 
sculpture  on  the  dorsal  areas  less  distinct  from  that  on  the  disk  than 
it  is  in  the  West  Indian  form.  It  is  most  commonly  labeled  Lucina 
hdla  Conrad,  in  collections,  and  by  Carpenter  was  named  L.  pecthmtii^ 
though  it  is  not  the  pectinata  of  Gmelin  or  C.  B.  Adams.  A  full- 
grown  specimen  measures:  alt.  21,  Ion.  23,  diam.  10.0  mm. 
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CODAKIA  (JAGONIA)  GALAPAGANA,  new  species. 

(PlateXL,  fig.  4.) 

Shell  of  moderate  size,  moderately  convex,  white  or  with  a  yellowish 
flush,  most  conspicuous  in  the  interior  and  frequently  with  a  ferru- 
ginous tinge  about  the  posterior  dorsal  area.  It  much  resembles  0, 
orhiculiitn  Montagu,  of  the  West  Indies,  but  its  most  conspicuous  fea- 
ture is  its  somewhat  loose  and  irregular  radial  sculpture  in  which  the 
ribs  are  bifurcate  or  trifurcate  distally,  somewhat  as  in  C.  costafa 
d'Orbigny .  The  lunule  is  nearly  evenly  divided  between  the  valves,  the 
dorsal  areas  inconspicuous,  and  the  radials  on  the  posterior  area  have  a 
tendency  to  become  minutely  nodulous.  The  figured  specimen  is  from 
Indefatigable  Island,  and  measures:  alt.  19,  Ion.  19.5;  diam.  9.0  mm. 
Another  has  the  alt.  21,  Ion.  23  and  diam.  9  mm.  It  appears  to  be 
common  on  the  shores  of  the  Galapagos  Islands,  but  has  not  been 
found  on  the  American  coast  or  elsewhere  as  far  as  known. 

CODAKIA  (JAGONIA)  CHIQUITA,  new  species. 

(Plate  XXXIX,  fig.  1.) 

Shell  small,  suborbicular,  flattish,  of  a  yellowish  white  color,  with 
the  beaks  small,  i-ather  elevated  and  erect  but  not  tumid;  sculpture  of 
regular,  sublamellose,  concentric,  leather  crowded  threads,  under  which 
are  numerous  fine,  often  nearly  obsolete,  i*adial  threads  frequently 
bifurcate  distally,  less  prominent  on  the  middle  of  the  disk  and  absent 
from  the  dorsal  areas;  lunule  well  impressed,  su})equally  divided 
between  the  valves,  short  and  sublanceolate;  hinge  and  ligament  deli- 
cate, normal,  with  no  visible  escutcheon,  lateral  feeth  feeble;  interior 
polished,  the  margins  minutely  crenulate.  Alt.  9.7,  Ion.  10.0,  diam. 
4.5  mm. 

This  has  only  been  found  at  one  locality  on  the  west  side  of  the 
lower  end  of  the  peninsula  of  Lower  California,  nearly  abreast  of  La 
Paz,  in  Q^  fathoms. 

LUCINA  PHENAX  Dall  and  Simpson. 
(PlateXL,  fig.  3.) 

This  pretty  little  species  was  discovered  too  late  to  be  figured  in  the 
Porto  Rico  report,  and  I  have  therefore  inserted  the  illustration  of  it 
here.  It  is  of  a  white  color  and  delicate  texture,  quite  tumid,  and  so 
much  resembles  a  Loripinus  that  it  would  be  immediately  taken  for 
one,  but  a  careful  inspection  of  the  hinge  shows  that  the  ligament  is 
external  and  the  hinge  that  of  a  typical  Lrvchui,  The  specimen  figured 
is  from  San  Juan  Harbor  in  6  fathoms  and  measures:  Alt.  8.8,  Ion.  10, 
diam.  3.5  mm.  ^         t 
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LORIPBS  CLAUSUS  Philippi. 

I  have  some  doubt  as  to  the  original  habitat  of  this  species,  as  a 
vessel  having  We«t  African  ballast  seems  to  have  been  wrecked  at 
Belize,  and  the  Rev.  W.  A.  Stanton  collected  several  dead  shells  which 
appear  to  hav^e  come  from  this  ballast,  and  it  is  possible  this  should  be 
included  among  them.     It  was  originally  described  with  no  habitat 

PHACOIDES  (LUCINOMA)  FILOSUS  Stimpson. 

(PlateXL,  fig.  11.) 

The  general  confusion  which  has  reigned  for  some  time  in  regard  to 
the  Lucinoids  of  the  group  typified  by  this  species,  and  of  which 
Lucina  horealis  Linnaeus  is  a  peripheral  form,  has  led  to  a  number  of 
misidentifications  by  the  writer,  as  well  as  by  Cooper,  Carpenter,  and 
others,  in  the  past.  The  Pacific  coast  form  is  so  near  to  fiUmtis  that 
when  it  was  not  identified  with  Z.  horealis  or  the  Miocene  multiJineatus 
the  name  given  by  Stimpson  to  the  New  England  form  was  almost 
always  applied  to  it.  Though  there  is  quite  a  range  of  variation  in 
these  species,  they  can  invariably  be  separated  by  the  characters  of  the 
deep,  narrow  sulcus  in  which  the  ligament  lies.  In  P.  Jih^mihe  sides 
of  this  sulcus  rise  perpendicularly  on  each  side  of  the  ligament,  form- 
ing a  high  keel,  and  the  sides  of  the  lunule  show  this  in  a  less,  but  still 
a  noticeable,  degree.  In  P.  atmulat'iis,  on  the  other  hand,  the  top  of 
the  ligament  is  as  high  or  higher  than  the  sides  of  the  sulcus  in  which 
it  lies,  and  the  lunule  is  similarly  shallow.  The  posterior  dorsal  margin 
in  Jihfiu.^  is  generally  more  arcuate,  but  this  is  not  an  invariable  char- 
acter. In  order  to  illustrate  the  comparison,  figures  are  given  of  the 
interior  of  a  valve  of  each.  In  the  figure  given  in  Proc.  U.  S.  Nat. 
Mus.,  XIII,  1890,  pi.  XVII,  fig.  5,  by  an  error  of  the  draughtsman  the 
anterior  adductor  scar  is  incorrectly  represented  as  short.  The  cor- 
rect proportion  is  shown  in  our  present  figure. 

PHACOIDES  (LUCINOMA)  ANNULATUS  Reeve. 

(Plate  XL,  fig.  10.) 

See  remarks  under  the  preceding  species.  The  present  figure  is 
from  a  specimen  collected  at  Clayoquot,  Vancouver  Island,  measuring 
alt.  50,  Ion.  58,  and  diameter  19  mm.  It  is  a  curious  fact  that  the 
Miocene  P.  c(>ntra<.iuH  Say  more  closely  resembles  the  Pacific  coast 
recent  shell  than  it  does  the  living  species  of  the  adjacent  Atlantic 
coast. 

PHACOIDES  (CALLUCINA)  RADIANS  Conrad. 

(PlateXLII^fig.  8.) 

Conrad's  figure  of  this  species  ^  is  very  poor,  and  the  identification 
depends  upon  his  specimens  rather  than  his  illustration.     The  same 
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specific  name  had  been  chosen  by  Deshayes  for  a  species  of  DipJfjdfmta^ 
but  as  these  belong*  in  different  families  and  were  long  since  separated, 
it  does  not  seem  as  if  the  specific  name  need  be  changed,  as  was  done  by 
d'Orbigny,  who  called  the  French  fossil  mtbradian^, 

A  better  figure  than  Conrad's  was  given  by  Tuomey  and  Holmes, 
but  this  being  accessible  to  few  students,  I  have  refigured  the  species 
from  a  recent  specimen,  20  nun.  in  height,  collected  at  Pensacola, 
Florida. 

PHACOIDBS  (CALLUCINA)  BERMUDENSIS,  new  species. 
(Plate  XXXIX,  fig.  5.) 

Reeve's  figure  of  Unttotda  in  the  Iconica  fairly  well  represents  this 
species,  though  I  can  not  be  certain  that  the  shells  are  identical,  since 
Reeve  gives  no  data  in  regard  to  the  hinge  or  interior.  His  name  at 
any  rate  is  preoccupied,  and  it  is  probably  best  to  treat  our  specimens 
as  new. 

Shell  small,  discoid,  suborbicular,  white  or  brownish,  equilateral; 
beaks  small  and  low  but  acute;  lunule  long  and  narrow,  moderately 
impressed;  escutcheon  and  dorsal  areas  absent  or  obsolete;  sculpture 
of  close,  fine,  sharp,  concentric  lamellte  with  slightly  wider  concen- 
trically striated  interspaces;  there  is  no  radial  sculpture;  hinge  strong, 
muscular  impressions  noimml,  groove  for  the  ligament  long,  shallow; 
margins  of  the  shell  without  crenulation.  Alt.  16.5,  Ion.  17.0,  diam. 
7.0  mm. 

This  species  somewhat  resembles  P,  radrnji^^  but  is  entirely  destitute 
of  any  radial  sculpture,  and  has  a  proportionately  longer  and  narrower 
lunule,  less  deeply  impressed. 

PHACOIDES  (PARVILUCINA)   CREN ELLA,  new  species. 

(Plate  XXXIX,  fig  2.) 

The  small  shells  of  this  type  from  the  Oligocene  to  the  living  fauna 
have  been  called  by  the  name  of  ^^Luchui  crr'enulnta  Conrad,"  without 
exception,  and  their  differences  a.scribed  to  '' variability."  Careful 
study  shows  in  this,  as  in  other  cases,  that  several  distinct  species 
should  be  recognized.  The  original  locality  of  Conrad's  shell  is  the 
Miocene  of  Suffolk,  Virginia,  where  it  is  found  abundantly.  With  this 
as  a  standard  the  others  have  been  compared.  The  living  shell  hith- 
erto confounded  with  it  is  represented  in  the  fossil  state  in  the  Pleis- 
tocene of  North-  Creek,  Florida,  and  Simmons  Bluff,  South  Carolina, 
the  Pliocene  of  North  and  South  Carolina,  and  of  the  Caloosahatchie 
beds,  Florida.  It  does  not  appear  in  the  Miocene.  In  the  present 
fauna  it  has  a  wide  range.  It  differs  from  the  true  (rf^emdatus  as  fol- 
lows: It  is  thinner,  more  delicate,  with  a  less  heavy  hinge,  more  tumid 
valves,  and  is  generally  more  equilateral  and  the  beaks  more  central. 
P.  erenvlatu^  has  prominent,  almost  lamellose  concentric  sculpture, 
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which  is  frankly  lamellar  on  the  ridges  of  the  posterior  dorsal  area, 
which  are  separated  by  a  more  marked  radial  sulcus  and  have  the 
whole  area  relatively  wider  than  in  P,  creneUa;  in  the  interspaces  only 
is  the  radial  sculpture  of  P.  crenvlatus  visible  and  it  is  composed  of 
close-set  threads  usually  uniform  and  rather  strong;  P.  crenetta  has 
the  concentric  sculpture  of  low,  very  fine  threads  or  sulci  which  do 
not  conceal  any  part  of  the  radial  sculpture,  which  is  feebler,  less 
compact,  and  more  inconstant  than  in  the  Miocene  shell,  being  fre- 
quently almost  entirely  obsolete.  The  lunule  in  the  two  si>eeies  is 
similar,  being  larger  and  less  impressed  in  the  left  than  in  the  right 
valve.  The  crenulation  of  the  inner  margin  of  the  valves  is  stronger, 
closer,  and  more  prominent  in  the  Miocene  shell,  in  harmony  with  the 
stronger  radial  sculpture. 

The  specimen  figured  is  from  Palma  Sola,  Florida,  and  measures 
6.6  mm.  i-n  height,  6.7  in  length,  and  4.5  in  diameter.  The  Liicina 
crenuhita  of  Searles  Wood  in  the  Crag  monograph  is  a  species  belonging 
to  the  same  group,  but  apparently  distinct  from  either  of  the  Ameri- 
can forms. 

PHACOIDES  (PLEUROLUCINA)  UNDATUS  Carpenter. 

(PlateXXXIX,  fig.  14.) 

A  figure  of  this  elegant  and  hitherto  unfigured  species  is  now  fur- 
nished. The  specimen  shown  is  from  the  Gulf  of  California,  and 
measures  10  mm.  in  height.  A  larger  size  is  common,  but  our  fresh- 
est and  be.st  specimens  are  mostly  only  adolescent. 

PHACOIDES   (BELLUCINA)   AMIANTUS,  new  species. 
(Plate  XXXIX,  fig.  10.) 

This  is  another  case  in  which  allied  species  have  been  indiscrimi- 
natel}'  lumped.  Fortunately  the  name  costata^  which  has  been  gener- 
ally used  for  it,  is  unavailable,  leaving  us  free  to  name  the  component 
species  without  regard  to  the  original  type  of  Tuomey  and  Holmes, 
>vhich  is  different  from  that  of  Holmes  in  his  Pleistocene  voliune,  both 
being  very  inadequately  figured.  Similar  species  occur  from  the  Oli- 
gocene  to  recent  seas  and  on  both  east  and  west  coasts  of  America. 

Shell  small,  solid,  white,  usually  subequilateral  with  strong  sculp- 
ture and  hinge;  beaks  variable,  usually  rather  conspicuous;  sculpture 
of  about  twelve  strong,  flattish,  radial  ribs,  separated  by  deep,  nar- 
rower, channeled  interspaces,  less  distinct  basally  in  senile  specimens; 
the  ribs  are  crossed  by  numerous  adjacent,  flat,  strap-like  threads,  which 
in  well-developed  specimens  seem  to  bridge  the  interspaces;  dorsal 
areas  large  and  conspicuous;  anterior  with  two  broad  wave-like  radials, 
sometimes  slightly  lamellose;  posterior  with  one  slender  radial,  which, 
with  the  boundary  rib  in  front  of  the  area,  is  conspicuously  nodular; 
lunule  small,  deeply  impressed,  ill  defined;  hinge  and  muscular  impres- 
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sions  normal,  strong;  inner  m  :rgins  finely  crenulate.  Alt.  7.6,  lat.  8.3, 
diam.  6  mm.  Most  specimens  are  one-third  smaller.  The  varieties  are 
chiefly  in  asymmetry,  some  specimens  having  the  beaks  very  posterior, 
especially  in  the  young;  the  radial  ribs  are  sometimes  bifurcate  dis- 
tally,  and  the  concentric  sculpture  varies  in  strength  and  condensa- 
tion.    The  P,  cancelluria  Philippi  is  the  Pacific  coast  analogue. 

PHACOIDES   (HERE)   RICHTHOPENI  Gabb. 

(Plate  XL,  figs.  7,  9.) 

Views  of  a  young  specimen  from  15  fathoms,  gravel,  on  the  north 
side  of  Catalina  Island,  California,  are  given.  The  adults  have  a  much 
more  cavernous  lunule.  The  figured  specimen  measures:  alt.  13.0, 
lat.  14.5,  diam.  7.5  mm. 

PHACOIDES  (CAVILUCINA)  LAMPRUS,  new  species. 
(Plate  XXXIX,  fig.  9.) 

Shell  of  Dosinioid  form,  solid,  nearly  orbicular,  slightly  convex, 
sufiTused  with  yellow  or  pink,  strongest  on  the  interior  of  the  shell,  or 
plain  white;  beaks  subcentral  small,  prosogyrate,  with  a  small,  more 
or  less  excavated  lunule  usually  almost  confined  to  the  right  valve; 
sculpture  chiefly  of  fine,  low,  rather  sharp,  concentric  threads  with 
occasional  sulci,  due  to  resting  stages,  near  the  margin  in  senile  speci- 
mens; radial  sculpture  comprising  more  or  less  microscopic  striula- 
tions  and  a  broad  shallow  flexuosity  of  the  posterior  dorsal  area,  which 
is  often  obsolete;  dorsal  areas  inconspicuous;  hinge  and  muscular 
impressions  normal,  basal  margins  very  minutely  crenulate.  Alt. 
23.5,  lat.  23.5,  diam.  10.5  mm. 

The  figured  specimen  is  from  La  Paz,  Lower  California.  This  species 
has  long  been  known  in  Pacific  coast  collections  as  Luciria  exca'vata 
Carpenter,  a  name  preoccupied  in  the  genus,  but  a  camera  lucida  draw- 
ing of  his  type  of  excai^ata  by  Carpenter  shows  that  his  type  specimen 
was  a  young  valve  of  IIe7'e  r^iohthofeni^  afterwards  described  from 
fossil  specimens  by  Gabb.  The  amount  of  excavation  of  the  lunule 
in  P.  lampnts  varies  in  individuals,  and  between  the  two  valves.  It 
seems  to  be  relatively  greater  in  the  young,  contrary  to  the  rule  in 
richthofeni.     The  solidity  and  thickness  of  the  shell  are  notable. 

PHACOIDES  (CAVILUCINA)   LINGUALIS  Carpenter. 

(Plate  XXXIX,  fig.  7.) 

This  species,  I  believe,  though  abundant  in  the  Gulf  of  California, 
has  never  been  figured.  Therefore  I  thought  it  useful  to  illustrate  it. 
It  is  the  west  coast  analogue  of  P.  trimdcatus  Conrad.  Pkacoides  (C.) 
jirolongatys  Carpenter  appears  to  be  distinct,  from  the  specimens  I 
have  seen,  all  of  which  are  poor.  It  is  smaller,  higher  in  proportion, 
and  with  more  prominent  beaks. 
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PHACOIDES  (LUCINISCA)   NUTTALLII  var.  CENTRIFUGUS  DalL 

(PlateXXXIX,  fig.  13.) 

P.  nuttaUii  is  one  of  the  most  attractive  of  the  West  American 
species.  Its  elegant  reticulate  sculpture  is  usually  very  evenly  dis- 
tributed. Some  specimens  from  the  Gulf  of  California,  however, 
have  the  concentric  sculpture  near  the  beaks  more  elevated  and  the 
lamellae  more  widely  separated,  while  the  radial  sculpture  remain;^ 
unchanged,  thus  altering  the  appearance  of  the  shell  very  materiaUy, 
especially  in  rather  young  specimens.  The  concentric  ridges  atthe 
intersections  give  out  little  flat  unciform  scales  or  spines,  extremely 
caducous  and  always  lost  in  the  adult.  The  general  aspect  of  this 
variety  is  so  striking  that  I  have  thought  it  would  be  useful  to  name 
and  illustrate  it. 

The  figured  specimen  is  from  26  fathoms,  sandy  mud,  in  the  Gulf  of 
California  and  measures  7  mm.  in  length. 

PHACOIDES   (LUCINOMA)   HEROICUS,  new  species. 

(Plate  XLI,  fig.  1.) 

Shell  large,  moderately  convex,  chalky  white,  with  a  strong  oliva- 
ceous periostracum;  beaks  small,  pointed,  recurved,  not  much  elevated; 
dorsal  areas  indicated  by  a  more  emphatic  flexuosity  than  is  usual  in 
this  group;  sculpture  of  concentric,  fine  wrinkles  and  distant,  con- 
centric, sharp,  elevated  lamellae,  continuous  over  the  whole  shell: 
ligament  long,  strong,  in  a  very  shallow  groove;  lunule  long,  narrow, 
rather  deeply  impressed,  its  periostracum  darker  than  on  other  parts 
of  the  shell;  teeth  slender,  normal,  a  feeble  anterior  left  lateral  is  vis- 
ible; muscular  impressions  normal,  margins  not  crenulated.  Alt.  65, 
Ion.  71,  diam.  27  mm. 

This  very  fine  abyssal  shell  is  nearest  to  the  P.  (squizonatus  Stearns 
(Plate  XLI,  figs.  2,  3),  which  is  much  smaller  and  more  quadrate. 

PHACOIDES  (PARVILUCINA)  TENUISCULPTUS  Carpenter. 

(PlateXL,  fig.  5.) 

This  unfigured  species  is  now  illustrated  from  a  specimen  from  the 
typical  locality,  Puget  Sound,  which  has  an  altitude  of  12  mm. 

This  is  one  of  the  most  abundant  shells  in  Alaskan  dredgings  from 
over  a  muddy  bottom,  usually  in  10  to  20  fathoms.  Its  chalky  shell 
is  almost  invariably  more  or  less  a))raded. 

PHACOIDES  (PARVILUCINA)  APPROXIMATUS.  new  species. 
(PlateXXXIX,  fig.  4.) 
Shell  small,  tumid,  nearly  equilateral,  white  with  a  yellowish  perios- 
tracum; beaks  high,  full,  with  a  rather  emphatically  depressed  lanceo- 
late lunule;  sculpture  of  numerous  fine,  rounded,  usually  entire  riblets 
separated  by  narrow  sulci  on  the  disk,  but  absent  from  the  dorsal 
areas;  concentric  sculpture  of  low,  feeble,  distant,  elevated  lines  which 
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become  feebly  lamellose  on  the  dorsal  areas;  hinge,  especially  the  lat- 
erals, strong,  normal;  muscular  scars  as  usual;  basal  margin  conspic- 
uously crenulate.     Alt.  6.6,  Ion.  6.3,  diam.  4.0  mm. 

The  specimen  figured  is  from  the  Gulf  of  California,  in  26  fathoms, 
sand. 

In  the  region  south  and  east  of  Lower  California  this  species,  which 
is  the  Pacific  analogue  of  P.  crenella  Dall,  is  very  uniform,  but  toward 
the  northern  extreme  of  its  range  the  radial  riblets  on  the  middle  of 
the  disk  tend  to  become  obsolete,  and  then  the  concentric  sculpture  is 
more  prominent.  This  variety  does  not  change  its  size,  and  never 
reaches  more  than  one-third  the  size  of  the  northern  teriuiaoulpPua^ 
which  had  doubtless  the  same  genetic  origin,  judging  from  the  mate- 
rial I  have  examined.  Very  conservative  persons  might  prefer  to 
regard  the  two  as  extremes  of  one  polymorphic  species,  but  so  far  I 
have  not  found  a  series  which  would  completely  unite  them  by  gentle 
gradations. 

PHACOIDES  (BELLUCINA)  CANCELLARIS  Philipp 
(Plate  XXXIX,  fig.  11.) 

This  very  elegant  but  hitherto  unfigured  little  shell  is  now  illustrated. 
It  is  the  Pacific  analogue  of  I\  mnianUis  Dall  of  the  Atlantic  coast. 
The  specimen  figured  is  from  the  Pacific  coast  of  Lower  California  near 
the  southern  end  of  the  peninsula,  in  26  fathoms,  sand,  and  measures 
6.3  mm.  in  length.  It  is  a  shorter  shell  with  fewer  ribs  than  P. 
amiani/us^  and  the  nodules  on  the  radials  of  the  posterior  dorsal  area 
are  longer  and  more  conspicuous. 

DIVARICELLA  PERPARVULA,  new  name. 
(Plate  XXXIX,  fig.  8.) 
This  species  being  unfigured  an  illustration  of  it  was  thought  desir- 
able.    The  specimen  figured  is  from  Acapulco  and  measures  Y  mm.  in 
length. 

CYRENOIDA  FLORIDANA  DaU. 

(Plate  XLII,  fig.  7.) 

This  species,  hitherto  unfigured,  is  now  illustrated.  The  specimen 
shown  is  from  a  salt  pond  at  Boca  Ciega  Bay,  Florida,  and  measures  14 
mm.  in  length.  The  average  specimens,  however,  are  fuUy  one-half 
smaller,  and  are  chiefl}'^  found  buried  in  mossy  vegetation  in  brackish 
marshes. 

PHACOIDES  (PSEUDOMILTHA?)  MEGAMERIS  DaU 
(Plate  XLII,  fig.  1.) 
Lacina  (Pseudomilthaf)  megameris  Dall,  Nautilus,  XV,  1901. 
As  this  paper  is  composed  of  materials  toward  a  monograph  of 
American  Lucinacea,  it  was  thought  that  its  interest  might  be  added  to 
by  including  a  figure  of  the  largest  Lucinoid  known,  a  hitherto  unfig- 
ured species,  represented  by  internal  casts  in  the  Oligocene  of  Claire- 
mont,  St.  Anns,  Jamaica,  West  Indies.  r^^^^T^ 
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This  remarkable  fossil,  represented  by  a  number  of  specimens  in 
the  U.  S.  National  Museum  (Reg.  No.  147592),  weighs,  without  any 
extraneous  matter,  7  pounds^  and  the  measurements  are:  height,  230 
nmi. ;  length  235  mm. ;  diameter,  67  mm. 

The  largest  species  hitherto  recorded  is  the  Lticina  {P^eudomiltha) 
gigantea  Deshayes,  from  the  Parisian  Eocene,  and  that  hardly  exceeds 
80  mm.  in  its  maximum  height. 

If  we  except  the  Tridacnacea  and  a  few  Mytilacea,  Phacoides  mega- 
meris  is  one  of  the  largest  pelecypods  known. 

Supplerrventary  noU. — Some  curious  abyssal  Pelecypods  from  the 
south  Atlantic  and  the  Philippines  were  described  by  E.  A.  Smithy  in 
the  Challenger  Report,  under  the  names  of  Cryptodon  mo^deyi  and 
C,  luzonicm.  The  valves  are  almost  perfectly  plain  and  the  hinge 
edentulous.  According  to  Pelseneer,  the  anatomy  presents  the  fol- 
lowing features:  There  is  a  single  anal  orifice,  without  vahoilar  or 
siphonal  prolongation;  the  foot  is  hatchet-shaped,  compressed,  and 
short,  with  a  conspicuous  byssal  sulcus;  the  form  and  arrangement  of 
the  adductors  recalls  Lepton  rather  than  Iawiiui  or  Thya»ira;  the  ^lls 
have  on  each  side  a  single  direct  and  reflected  lamina^  as  in  Lucina;  the 
hepatic  and  visceral  glands  are  contained  within  the  mass  of  the  body; 
the  anal  and  peripedal  chambers  are  separated  by  the  union  of  the 
gills  posteriorly;  the  anterior  edges  of  the  mantle  are  thickened  and 
specialized  for  some — not  evident — function;  the  palps  are  much  as  in 
Diplodonta, 

These  two  species  are  obviously  not  referable  to  Tliya»ira^  and  the 
simplicity  of  the  shell,  which  recalls  Axinitlus^  gives  no  clue  even  to 
the  family  to  which  they  should  be  referred.  On  the  anatomical  evi- 
dence, I  propose  for  them  the  generic  name  of  Vaticinaria. 

From  Tliya^ira  and  its  near  allies,  Vaticinnrm  differs  by  its  lucinoid 
gills  and  the  absence  of  hepatic  digitations,  as  well  as  by  the  special- 
ization of  the  anterior  mantle  margin. 

From  the  Diplodontida^  (otherwise  Ung^idlnidop)  it  differs  by  its 
lucinoid  gills,  single  siphonal  orifice,  flattened  foot,  and  edentulous 
hinge.  There  is  no  evidence  of  any  relations  with  the  Gorbidce  or 
CyrendlidcB.  By  this  elimination  we  are  obliged  to  refer  the  genus 
to  the  Liixiinidip,^  of  which  it  is  perhaps  a  degenerate  member.  It  may 
have  lost  (as  many  f  onns  have)  much  of  its  charac^ter  by  long  resident 
in  the  abyssal  region.  It  is  least  unlike  such  a  group  as  Jdgonia^  and 
at  any  rate  can  not  be  referred  with  propriety  to  either  the  Thydsiridm 
or  Diplodontidm. 
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EXLANATION  OF  THE  PLATES. 

Plate  XXXIX. 

Fi<i.    1.   0)datia  (Jagania)  chiquUa  Dall;  Lower  California;  U.  S.  Nat  Mub.  No.  96563; 
Ion.  10.2  mm.;  p.  823. 

2.  lhacoide9{PaTva\ieii\a)creneUa\M\\  Florida;  U.  8.  Nat  Mus.  No.  60948;  alt, 

6.5  mm.;  p.  825. 

3.  ThyagiTatomeanal>9X\\  Chile;  U.  S.  Nat  Mas.  No.  108907;  alt  14.7  mm.; 

p.  818. 

4.  Phacoides  (Paniluchia)  approximalus  Dall;  Gulf  of  California;    U.  S.  Nat. 

Mus.  No.  96418;  alt  6.6  mm.;  p.  828. 

5.  Phaco'id4!9  {CkUlucinn)  bermuderms  Dall;  Bermuda;  U.  S.  Nat  Mus.  No.  41339; 

Ion.  15.5  mm. ;  p.  825. 

6.  Cod€Jnu  {Jaganiaf)  portoricana  Dall;  Porto  Rico;  U.  8.  Nat  Mua.  No.  108959; 

Ion.  7.25  mm.;  p.  822. 

7.  Pfuwoides  (Cavilucina)  lingualU  Carpenter;   Gulf  of  California;  U.  8.  Nat 

Mus.  No.  73687;  alt  12.5  mm.;  p.  827. 

8.  Divaricella  perparvuUi  Dall;  Acapulco,  Mexico;  U.  S.  Nat  Mus.  No.  120699; 

lat  7.0  mm.;  p.  829. 

9.  Phacoides  (Cuvilticina)  lamprus  Dall;  (tuH  of  California;  U.S.  Nat  Mus.  No. 

41626;  Ion.  17.5  mm.;  p.  827. 

10.  Phacoides  {Bellucina)  amiantus  Dall;   Yucatan  Strait;  U.  S.  Nat  Mus.  No. 

64276;  alt  7.6  mm.;  p.  826. 

11.  Phacoides  {Bellucina)  cancrf/arw  Philippi;  Lower  California;  U.S.  Nat  Mus. 

No.  96440;  Ion.  5.3  mm.;  p.  829. 

12.  Thyagira  excavaia  Dall;  Gulf  of  California;  U.  S.  Nat  Mus.  No.  107449;  alt 

21mm.;  p.  818. 

13.  Phacoides  (Lucinisca)  nuttaUii  Conrad,  var.  centrifugus  Dall,  young;  Gulf  of 

California;  U.  S.  Nat  Mus.  No.  108881;  Ion.  7.0  mm.;  p.  828. 

14.  Phacoides  (Pleurolucina)  undaius  Carpenter;  Gulf  of  California;  U.  8.  Nat 

Mus.  No.  73686;  alt  10  mm.;  p.  826. 

15.  Thyasira  excavaia  Dall;  interior  of  valve  represented  by  fig.  12,  supra, 

Platb  XL. 

Fui.    1.  Axinopsis  viridis  Dall;  Unalaska;  U.  S.  Nat.  Mus.  No.  108925;   Ion.  6.2  mm, 
p.  819. 

2.  Axinopsis  sericatus  Cari>enter;   type  specimen  for  comparison  with   fig.  1; 

Puget  Sound;  U.  S.  Nat  Mus.  No.  5249;  Ion.  4.0  mm.;  p.  819. 

3.  Ludnaphenax  Dall  and  Simpson;  Porto  Rico;  U.  8.  Nat  Mus.  No.  103951; 

alt  9.0  mm.;  p.  823. 

4.  Codakia  {Jagonia)  galapagana  Dall;  Galapagos  Islands;  U.  8.  Nat  Mas.  No. 

102464;  Ion.  23  mm.;  p.  823. 

5.  Phacoides  {Parvilucina)  tenuisculptus  Carpenter;  Puget  Sound;  U.  8.  Nat 

Mus.  No.  108827;  alt  12  mm.;  p.  828. 

6.  Codakia  (Jagonia)  mexicana  Dall;  Gulf  of  California;  U.  S.  Nat  Mus.  No. 

101783;  Ion.  23  mm.;  p.  822. 

7.  Phacoides  {Here)  richlhofeni  Gabb;  young  shell  from  Catalina  Island,  Cali- 

fornia; U.  S.  Nat.  Mus.  No.  108828;  Ion.  14.5  mm.;  p.  827. 

8.  Thyasira  bisectaCAynrsid  (sp.),  viewed  from  above;  southeastern  Alaska;  U.S. 

Nat  Mus.  No.  122656;  Ion.  60  mm.;  p.  817. 

9.  Phacoides  {Here)  richlhofeni  Gabb,  interior  of  the  valve  represented  by  fig.  7, 

showing  excavation  of  lunule  and  muscular  impressions. 
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Fir..  10.   Pfuicoideti  {Lucinoma)  rtrmti^ri/tijc  Reeve,  Vaiiccniver  Island;  interior  of  shell; 
IT.  S.  Nat.  Mu8.  No.  150971;  Ion.  58  mm.;  p.  824.     . 
11.  Pkacoulen  {fjucinoma)  JUmns  Stiinpf^n;  off  Newport,  Rho<U»  lHlan<l;  figured 
for  comparison  with  the  preceding;  Ion.  49  mm.;  p.  824. 

Plate  XLI. 

Fk;.  1.  Phacoides  {Luchwma)  lieroicus  Dall;  western  Mexico;  V.  S.  Nat.  Muh.  No. 
108818;  Ion.  71  mm.;  p.  828. 
2-8.  Phacoides  (Lucinoma)  Kquizonaius  Steams;  Santa  Barbara  ('hannel,  Cali- 
fornia; interior  and  exterior  of  shell;  U.  S.  Nat.  Mus.  No.  104044;  Ion.  45 
mm.;  p.  813. 
4.  Codakia  cdpoica  Dall;  Gulf  of  California;  U.  8.  Nat.  Muh.  No.  102435;  Ion. 
76  mm. ;  p.  821. 

Plate  XLII. 

Fui.  I.  Phttandes  {pMeiuiomiUfui  f)  wi^c/ai/ierw  Dall,  an  internal  c^st  fn»m  CUairemont, 
St.  Ann's,  Jamaica,  West  Indies,  Oligocene  Tertiary  limestone;  U.  S.  Nat. 
Mus.  No.  147592;  max.  length  235.0  nmi.;  p.  829. 

2.  ThyaMra  ctmia  Dall  and  Simjison,  Porto  Rico;  U.  8.  Nat.  Mus.  No.  108949; 

alt.  5.5  mm. ;  p.  818. 

3.  JHplodf/nta  (ton'Ui  Jeffreys,  var.  ?)  aleiUicu  Dall,  young  shell;  Kyska  Island, 

Aleutians;  U.  8.  Nat.  Mus.  No.  108845;  Ion.  15.3  mm.;  p.  820. 

4.  Codakia  cuUina  Dall,  off  Cuban  coast  in  the  Gulf  of  Mexico;  l.'.  8.  Nat.  Mus. 

No.  64279;  Ion.  18.5  mm.;  p.  821. 

5.  Thyasim  bisecta  Conrad  (sp.),  Alaska;  U,  S.  Nat.  Mus.  No.  122556;  Ion.  60 

mm.;  p.  817. 

6.  Thyamra  magellanica  Dall,  western  Patagonia;  U.  S.  Nat.  Mus.  No.  122746; 

alt.  4.7  mm.;  p.  819. 

7.  (Sfreivoidafloridana  Dall,  Florida;  U.  S.  Nat.  Mus.  No.  60973;  Ion.  14.0  mm.; 

p.  829. 

8.  PfuicoideM  (CaUucina)  radiam  Conrad,  Pensa(H)la,  Florida;  U.  8.  Nat.  Mus. 

No.  126914;  alt.  20.0  mm.;  p.  824. 
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ON  A  SLUG  OF  THE  GENUS  VERONICELLA  FROM  TAHITI. 


By  T.  D.  A.  COCKEKELL, 

Entomologist,  College  of  Agriculture  and  Mechanic  Arts,  New  Mexico. 


During  the  expedition  of  the  U.  S.  Fish  Commission  steamer  Alia- 
trofis  to  the  South  Seas,  under  the  direction  of  Dr.  Alexander  Agas- 
siz,  collections  were  made  on  shore  at  various  points  and  a  few  land 
moUusks  were  obtained.  Among  these  was  a  specimen  belonging  to 
the  genus  Venmleella^  naked  slugs  which  are  common  to  man}'^  warm 
countries  and  often  very  injurious  to  gardens.  Being  noi^turnal  in 
their  habits  and  capable  of  extreme  elongation,  so  that  they  can  pass 
through  very  narrow  chinks,  they  have  been  known  to  destroy  an 
entire  crop  of  early  tomatoes  on  one  of  the  Florida  Keys  without  being 
detected  until  search  was  made  at  night  with  lanterns.  During  the 
hours  of  daylight  they  retreated  to  the  interstices  of  the  coral  rock 
where  in  this  case,  although  existing  in  immense  numbers,  they 
remained  invisible.  The  present  specimen  was  submitted  to  the  author 
of  this  paper,  who  has  made  a  special  study  of  these  animals,  in  order 
that  the  species  might  be  determined  and  any  facts  of  interest  in  regard 
to  it  be  placed  on  record. 

VERONICELLA  AGASSIZI,  new  species. 

Type.—^o,  161956,  U.S.N.M. 

DescrijptUyn. — Length,  about  21  mm. ;  breadth,  \^\  breadth  of  sole,  3; 
female  orifice  from  sole,  2,  from  margin,  scarcely  2,  from  anterior  end 
about  11  mm;  these  measurements  all  from  a  dried  individual.  Dorsal 
surface  granular  with  small  warts;  color,  coffee-brown  marbled  with 
black;  no  dorsal  Imnd.  Under  surface  whitish.  Anatomy  not  deter- 
minable from  the  material  available. 

Ildbit-at. — Tahiti;  Tipaerui  Valley,  under  bark  of  dead  trees,  col- 
lected by  Dr.  Alexander  Agassiz.     {Alhatrima  expedition.) 

Apparently  nearest  to  V.  gilsani  CoUinge,  from  the  Fiji  Islands,  but 
the  sole  is  broader  {agassizl  3,  gllsoiu  2.5  mm.)  and  the  female  gener- 
ative orifice  appears  to  be  more  distant  from  the  sole.  In  size  and 
color  the  animal  agrees  fairly  well  with  gllsoni;  at  least,  the  difference 
of  color  might  l)e  due  to  variation.  From  V,  hrmm4>a  Collinge,  of  the 
New  Hebrides,  our  animal  differs  in  the  position  of  the  female  gener- 
ative orifice.  V.  jyUhela  Fischer,  from  New  Caledonia,  may  also  be 
compared. 
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It  will  l>c  noticed  that  the  spiH'ies  of  the  Pacitie  I^knds  are  all  verv 
.small. 

If  this  spet*ies  inhabited  some  continental  area,  it  would  not  appe&r 
worth  while  to  desc^ribe  the  inadequate  material  obtained;  but  the 
occurrence  of  a  VeronijceUa  in  Tahiti  is  so  interesting  that  it  seems 
desirable  to  call  attention  to  it.  The  marine  currents  appear  to  set 
from  Tahiti  toward  the  Fijis,  New  Caledonia,  etc.,  so  it  does  not  seem 
likely,  on  the  surface  of  things,  that  the  Vertmlcella  reac^hed  Tahiti  on 
floating  trees.  Tahiti  also  seems  to  be  out  of  the  way  of  coinnierce 
from  the  islands  westward,  though  this  is  a  matter  on  which  I  am  not 
well  informed. 

It  may  be  useful  to  give  a  list  of  the  species  of  T  m/;«/Vv7/a  de.**<Tibed 
from  the  Asiatic  and  Pacific  islands  since  the  publication  of  the  check- 
list of  slugs  in  181>3. 

VERONICELLA  SCHNEIDERI    (Simroth). 

Vaffinula  M'hueifleri  Simkoth,  SB.  (ie8.  IxMpzig,  XIX  (1895),  \t.  7 — Sumatra. 

VERONICELLA  GIGANTEA  (Godwin -Austen). 

Vagifuda  g'ujantea  (lODWiN-ArsTEN,  Proi\  Zool.  So(\  London,  1895,  p.  451 — Axid&- 
nian  l^laml^. 

VERONICELLA  DJILOLOENSIS  (Simroth). 

Vfiginnla  djUoUtfiigi^  Simroth,  Abh.  Senckenb.  Ges.,  XXIV,  p.  140 — Halrnaheni, 
Moluccas. 

VERONICELLA  BORNEENSIS  (Simroth). 

Vaginula  fton/^^fwrw  Simroth,  Abh.  Senckenb.  Ges.,  XXIV,  p.  142 — Borneo. 

VERONICELLA  MELATOMUS  (Sarasin). 

Vagimda  melatomus  Sarasin,  Die  Land-MoHusken  von  C'eleln'H  (1899),  p.  70 — 
Celebes. 

VERONICELLA  BOVICEPS  (Sarasin). 

Vaginula  b(mcej)9  Sarasin,  Die   Land-Mollusken   von  C-elebea   (1899),  p.   7l) — 
Celebes. 

VERONICELLA  BRUNNEA  CoIUnge. 

Vtrouicella  hrunn^a  Colli ncje,  Willey's  Zoological  Results,  1899,  pt»  iv,  p.  435— 
New  Hebrides. 

VERONICELLA  GILSONI  CoIIinge. 

VermiiceUa  gihmd  dn.iASiiv.^  Journ.  of  MaUu\,  V'll  (1900),  p.  179 — Fiji  IslandsL 

VERONICELLA  WILLEYI  Collinge. 

VeronicdUi  w'dlegi  Collinije,  Willey's  Z<x)logical  Results,  1899,  pt.  iv,  p.  4:^1— 
Lovaltv  Islands. 
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A  REVIEW  OF  THE  APODAL  FISHES  OR  EELS  OF  JAPAN, 
WITH  DESCRIPTIONS  OF  NINETEEN  NEW  SPECIES. 


By  David  Starr  Jordan  and  John  Otterbetn  Snyder, 

Of  the  Ijflnnd  Stanford  Junior   Iniventity. 


In  the  following  paper  is  given  an  account  of  the  species  of  apodal 
or  eel-like  fishes  known  from  the  waters  of  Japan.  The  paper  is  based 
on  the  collection  made  by  the  authors  in  the  waters  of  Japan  during 
the  summer  of  1900,  under  the  auspices  of  the  Hopkins  Seaside 
Laboratory,  the  series  of  Japanese  fishes  belonging  to  the  United 
States  National  Museum,  and  specimens  collected  by  the  United  States 
Fish  Commission  steamer  Af-batross.  The  collection  made  by  the 
authors  is  in  the  museum  of  Leiand  Stanford  Junior  University, 
a  series  having  been  also  deposited  in  the  United  States  National 
Museum.  The  accompanying  di-awings  are  the  work  of  Miss  Lydia 
M.  Hart. 

The  apodal  fishes  agree  in  the  eel-like  form  of  the  body,  the  degrada- 
tion of  the  skeleton,  and  the  deterioration  of  the  fins  and  their  liasal 
segments. 

Among  the  apodal  fishes  of  Japan  two  orders  are  recognized;  one, 
Sj/rnf/ratwhia,  has  the  structure  of  the  mouth  characteristic  of  ordinary 
fishes;  the  other,  Apoih^n^  has  the  premaxillaries  atrophied  or  lost. 

Order    SYMBRANCHIA. 

Body  eel-shaped;  premaxillary,  maxillary,  and  palatine  bones  well 
developed  and  distinct  from  each  other,  as  in  ordinary  fishes.  Shoulder 
girdle  joined  to  the  skull  in  typical  species  (in  one  family,  Amphip- 
7ioid(B^  distinct  from  the  skull  as  in  the  eels).  No  mesocoracoid; 
symplectic  present  or  absent;  scales  minute  or  wanting;  no  paired  fins; 
vertical  fins  rudimentary,  reduced  to  folds  of  the  skin;  vent  at  a  great 
distance  from  the  head;  gill  openings  confluent  in  a  single  slit;  no  air 
bladder;  stomach  without  blind  sac  or  pyloric  cteca;  ovaries  with  ovi- 
ducts; skull  solid,  the  bones  firmly  united;  vertebrae  numerous,  the 
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anterior  unmodified.  Eel-like  fishes,  widely  distributed  in  warm  sea? 
and  in  fresh  waters.  The  species  are  few,  but  highly  diversified  in 
structure,  constituting  two  sulxjrders  and  four  familie.s.  They  are 
probably  related  lo  the  Apodes^  but  this  is  not  certain,  and  in  the 
structure  of  the  head  they  approach  more  nearly  to  the  true  fishes 
They  represent  degraded  rather  than  primitive  types,  and  the  line  of 
their  descent  is  as  yet  unknown.  It  is  not  even  certain  that  the  foroL< 
jfTouped  in  this  order  are  closely  related,  {ffvv  together;  fipayxia^ 
gills.) 

Family  I.     MONOPTERID^. 
RICE-FIELD   EELS. 

Body  elongate,  naked;  tail  short,  tapering  to  a  point;  no  barbels; 
margin  of  the  upper  jaw  formed  by  the  premaxillaries,  the  maxillaries 
well  developed,  lying  behind  them  and  parallel  with  them;  lips  thick; 
palatine  teeth  small,  in  a  narrow  band;  gill  openings  confluent  into  a 
venti-al  slit,  the  membranes  united  to  the  isthmus;  gill  arches  three, 
with  the  gill-fringes  rudimentary,  and  with  moderate  slits  between 
them;  no  accessory  breathing  sac;  lateral  line  present;  no  pectoral  or 
ventral  fins;  dorsal  and  anal  reduced  to  low  folds;  ribs  present;  no  air 
bladder;  stomach  without  caecal  sac  or  pyloric  appendages.  Ovaries 
with  oviducts.     Vei-tebrae  100  +  88  =  188. 

Eel-like  fishes  of  the  rivers  of  eastern  Asia,  everywhere  abundant^ 
probably  all  reducible  to  one  single  species. 

1.  MONOPTERUS  Lac^p6de. 

Monopterus  Lacepkdb,  Hist.  Nat.  Poiew.,  II,  1798,  p.  139  {jitvanerntis). 

Fluta  Schneider,  Syst.  Ichth.,  1801,  p.  566  (javanerms), 

Ophicardia  McClelland,  Calcutta  Joiim.  Nat.  Hist,  V,  p.  191  (phayriana), 

Apteriffia  Basilewsky,  Nouv.  M6m.  Soc.  Nat.  Most.,  X,  1855,  p  247  {aaccoguiaris). 

Charactei-s  of  the  genas  included  alx)ve.     (^ovog^  one;  Trrepor^  fin.) 

I.  MONOPTERUS  ALBUS  (Zuiew). 

Murxna  alba  Zuiew,  Nov.  Act.  Ac.  Sci.  Petropol,  1793,  p.  299,  pi.  vii,  fig.  2. 

Monopterus  javanois  I^ac^pIcde,  Hist.  Nat.  Poiss.,  II,  1798,  p.  139,  Java. 

Monopterus  javariengis ScHHEiDERy  Syst  Ichth.,  1801,  p.  565,  after  LacepMe. — Can- 
tor, Malayan  Fish,  1850,  p.  339,  pi.  v,  figs.  6-8.— Sleeker,  Atlas  Ichth.  Mur. 
1864,  p.  118,  pi.  xLVii,  fig.  1,  Java,  Sumatra,  Banka,  Bintaiig,  Borneo,  Cel- 
ebes.—GeNTHER,  Cat.  Fish.,  VIII,  1870,  p.  14,  Batavia,  Borneo,  Sarawak, 
Siam,  Formosa,  Chusan,  Hongkong,  Ningpo,  North  China,  Japan,  and  of 
authors  generally. 

Vnihranchapertura  Isevis  Lac^p^db,  Hist.  Nat.  Poiss.,  V,  1803,  p.  658,  pi.  xvii, 
fig.  3. 

Monoptenin  l:ei*uf  Richardson,  Voy.  Sulphur,  Ichth.,  p.  116,  Hongkong. 

Synibranchus  eurychasma  Blbsker,  Verh.  Bat,  Gen.  Mursen,  XXV,  p.  60. 

Ophicardia  phayriana  McChKhhASD,  Calcutta  Journ.  Nat  Hist,  V,  pp.  191,  218, 
pi.  XII,  fig.  1,  River  Ganges, 
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Jfanopterus  dnereus  Richardbon,  Voyage  Sulphur,  p.  117,  i>l.  lii,  figs.  1-6  (Excl. 

syn.),  Chuean,  Woosung. 
Monopterm  {?)  xanihognaihus  Richardson,  Voy.  Sulphur,  p.  118,  pi.  lii,  fig.  7, 

Canton. 
Monoptems  marmoralus  Tbmminck  and  Schlbobl,  RichardHon,  Ichth.     China, 

1846,  p.  315,  Chuaan. 
MonopUrus  hdvolus  Richardson,  Ichth.  China,  p.  316,  Canton. 
Apteriffia  saccogulnris  Basilew8ky,Nouv.  Mem.  Soc.  Nat.  Moecow,  X,  1865,  p.  247, 

pi.  VIII,  fig.  2,  Tschili. 
Apterigia  nigromaculaUi  Basilbwbky,  Nouv.  M^m.  Soc.  Nat.  Moscow,  X,  p.  248, 

pi.  II,  fig.  2,  Peking. 
Apterigia  immaculata  Basilbwsky,  Nouv.  M6m.  Soc.  Nat.  Moecow,  X,  p.  248, 

Peking. . 

Head  13  in  length,  its  depth  greater  than  that  of  body,  If  in  its 
length;  depth  22  (17  to  26)  in  length.  Jaws  heavy,  the  lower  shorter; 
maxillary  2  in  head;  teeth  small,  mostly  uniserial.  Eye  very  small, 
over  middle  of  maxillary.  Gill  openings  inferior,  confluent  in  a 
semicircular  slit.  Tail  very  sho,rt,  pointed,  21  in  rest  of  body.  Dor- 
sal fin  very  low,  beginning  close  behind  vent.  Anal  very  indistinct, 
about  half  length  of  dorsal;  no  pectorals.  Color  in  spirits  blackish 
olive,  with  ti'aees  of  darker  and  paler  streaks  and  mottlings;  a  dark 
cross-band  behind  head;  in  life  with  yellowish  streaks  and  dashes  and 
dark  dots  above. 

Length  1  to  2  feet. 

Fresh  waters  and  rice  ditches  of  China,  Korea,  and  southward  to 
Java,  Borneo,  and  Siam,  north  to  the  Riu  Kiu  Islands;  our  specimens, 
four  in  number,  were  collected  by  Mr.  Tashiro  on  the  island  of  Oki- 
nawa, where  it  is  known  as  Ta-unagi  or  rice-field  eel.  The  present 
description  is  taken  from  specimen  No.  69,  in  the  Imperial  Museum  at 
Tokyo,  from  the  island  of  Amami-Oshima  in  the  northern  Riu  Kiu 
group.  It  is  a  foot  in  length.  The  specimen  is  recorded  as 
"  M()rhi{/wtjavafifrfi^^  in  Dr.  Ishikawa's  list.     {aJhun^  white.) 

Order  APODES. 

EELS. 

Teleost  fishes  with  the  premaxillaries  atrophied  or  lost,  the  maxil- 
laries  lateral,  and  the  body  anguilliform  and  destitute  of  ventral  fins. 
The  most  striking  feature  is  the  absence  of  the  premaxillaries,  taken 
in  connection  with  the  elongate  form  and  the  little  development  of  the 
scapular  arch,  which  is  not  attached  to  the  cranium.  Other  characters 
not  confined  to  the  Apodes  are  the  following:  The  absence  of  the 
symplectic  bone,  the  reduction  of  the  opercular  apparatus  and  of  the 
palatopterygoid  arch,  the  absence  of  ventral  fins,  the  absence  of  the 
mesocoracoid  or  pr»coracoid  arch,  and  the  reduction  or  total  absence 
of  the  scales.  There  are  no  spines  in  the  fins,  the  gill  openings  are 
comparatively  small,  and  there  are  no  pseudobranchiae.  The  vertebrae 
are  in  large  number  and  none  of  them  are  specially  modified.     The  tail 
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is  is(K*er<'al  -that  is,  with  the  <*audHl  vertebra*  remaining  in  a  straiorht 
line  to  its  extremity,  hh  in  the  embryos  of  most  fish,  and  in  the 
Anucant/ufu\ 

We  begin  our  discu::i8ion  of  the  eels  with  the  forms  which  seem  near- 
est to  the  primitive  stock  from  which  the  members  of  the  group  have 
descended.  It  is  evident  that  among  the  eels  the  forms  of  simplest 
structure,  Sphagt^raiwhuH^  etc.,  are  not  in  any  sense  primitive  forms, 
but  the  results  of  long-continued  and  progressive  degeneration,  so  far 
as  the  fins  and  mouth  parts  are  concerned.  The  Apodes  are  probably 
descended  from  soft-rayed  fishes,  and  their  divergence  from  tvpical 
forms  is,  in  most  respects,  a  retrogression,  (a-without;  nov^^  foot, 
from  the  absence  of  ventral  fins.) 

FAMILIES  OF  APODES. 

a.  Enchelycephali :  (lill  openings  well  developed,  leading  to  large  interbranchial  slits; 
tongue  present;   opercles  and  branchial  bones  well  developed;  strapular  arch 
present. 
h.  Skin  covered   with    rudimentary  embedded    scales,   usually   linear   in  form, 
arrange<l  in  small  groups,  and  placed  obliquely  at  right  angles  to  thoee  of 
neigh iKjring  groups;  iKJctorals  and  vertical  fins  well  developed,  the  latter  con- 
fluent alK)ut  the  tail;  lateral  line  present;  posterior  nostril  in  front  of  eyes; 
tongue  with  its  margins  free. 
c.  Gill  openings  well  separated;  branch iostegals  long,  l)ent  upwards  l)ehind. 
d.  Gill  oi)ening8  lateral  and  vertical;  snout  conic,  the  jaws  not  very  heavy; 
gape  longitudinal;  li(>s  thick;  lower  jaw  projecting;  teeth  in  cardifonn 

bands  on  jaws  and  vomer;  eggs  minute Angdillid-k.  II. 

cc.  Gill  oi^enings  inferior,  very  close  together,  apparently  confluent;  branchios- 
tegal  rays  abbreviated  behind;  head  conical;  tongue  small;  posterior  nos- 
trils in  front  of  eye SYNAPHOBRANCHiDiE.  III. 

Wk  Scales  wholly  wanting;  eggs,  so  far  as  known,  of  moderate  size,  much  as  in 
ordinary  flshes. 

e.  Tail  not  much  if  any  shorter  than  rest  of  body;  heart  placed  close  behind 
the  gills. 
/.  Tip  of  tail  with  a  more  or  less  distinct  fin,  the  dorsal  and  anal  fins  con- 
fluent around  it;  the  tail  sometimes  ending  in  a  long  filament.     Color- 
ation almost  always  plain,  brownish,  blackish,  or  silvery,  the  fins 
often  black-maixined. 
g.  Posterior  nostril  without  tube,  situated  entirely  above  the  upper  lip. 
h.  Tongue  broad,  largely  free  anteriorly  and  on  sides;  vomerine  teeth 
moderate. 
1.  Pectoral  fins  well  developed;    body  not  excessively  elongate; 
lower  jaw  not  projecting;  anterior  nostril  remote  from  eye. 

LEPTOCEPHALIDiB.    IV. 

hh.  Tongue  narrow,  adnate  to  the  floor  of  the  mouth  or  only  the 
tip  -slightly  free;    vomerine  teeth  well  developed,  sometimes 
enlarged. 
j.  Jaws  not  attenuate  and  recurved  at  tip;  gill  openings  well  sepa- 
rated; anterior  nostril  remote  from  eye. 
k.  Pectoral   fins  well  developed;    skin  thick;    skeleton   firm; 
snout  moderate;  tail  not  ending  in  a  filiform  tip. 

MufLBNBSOCIDiB.    V. 
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kk.  Pectoral  fins  wholly  wanting;  snout  and  jaws  much  pro- 
duced, the  upper  longer;  jaw  straight;  skin  thin,  the 
skeleton  weak;  tail  ending  in  a  iilifonn  tip;  gill  o{)ening8 
small,  eubinferior;  teeth  sharp,  8ul)equal,  recurved;  a 
long  series  on  the  vomer;  deep-sea  eels,  soft  in  body. 

NETTASTOMIDJi:.    VI. 

gg.  Posterior  nostril  close  to  the  edge  of  the  upper  lip;  tongue  more  or 
less  fully  adnate  to  the  flocjr  of  the  mouth;  teeth  subequal. 

Myrid^.  VII. 

ff.  Tip  of  tail  without  rays,  projecting  beyond  the  dorsal  and  anal  fins, 

(not  filiform) ;  posterior  nostril  on  the  edge  of  the  upper  lip;  anterior 

nostril  near  tip  of  snout,  usually  in  a  small  tube;  tongue  usually 

adnate  to  the  floor  of  the  mouth.     Coloration  frequently  variegated. 

OPHICHTHYID-fi.    VIII. 

ee.  Tail  nmch  shorter  than  the  trunk;  heart  situated  at  a  great  distance 
behind  the  gills;  pectorals  small  or  wanting;  vertical  fins  little  devel- 
oped; Ixwly  slender,  cylindrical;  gill  openings  narrow,  inferior. 

MORINGUID^..    IX. 

aa.   Colocephali:  Gill  openings  small,  roundish,  leading  to  restricted  interbranchial 
slits;  tongue  wanting;  pectoral  fins  (typically)  wanting;  opercles  feebly  devel- 
oped;  fourth  gill  arch  modifie<i,  strengthened,  and  supporting  pharyngeal 
jaws. 
I.  Scapular  arch  obsolete  or  represented  by  cartilage;  heart  not  far  back;  pectorals 
wanting;  skin  thick;  coloration  often  variegated Mur^nid^.  X. 

Family  II.  ANGUILLID^. 
TRUE  EELS. 

The  true  eels,  or  Anguillidce^  are  chai-acterized  by  their  scaly  skin  in 
association  with  a  conical  head  and  a  geneml  resemblance  to  the  Con- 
gers, The  group  is  thus  diagnosed  by  Dr.  Gill:  '^Enchelycephalous 
Apodals  with  coniail  head,  well-developed  opercular  apparatus,  lateral 
maxillines,  cardiform  teeth,  distinct  tongue,  vertical  lateral  branchial 
apertures,  continuous  vertical  fins,  with  the  dorsal  far  from  the  head, 
pectorals  well  developed,  scaly  skin,  and  nearly  perfect  branchial 
skeleton. '' 

The  AnguillidcB  approach  more  nearly  than  most  of  the  other  eels 
to  the  type  of  the  true  fishes.  In  one  respect,  that  of  the  minute  ova 
and  concealed  generation,  however,  they  differ  widely  from  these. 
The  single  genus  of  living  Anguillidce  is  widely  diffused  in  temperate 
and  tropical  waters.  Unlike  the  other  eels  the  AnguillidcB  freely 
ascend  the  rivers,  descending  to  the  sea  for  purposes  of  reproduc- 
tion.    One  genus,  with  five  or  more  valid  species. 

a.  Dorsal  fin  inserted  well  behind  base  of  pectorals;  shoulder  girdle  well  developed; 
lower  jaw  projecting Anguilla.  2. 
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2.  ANGUILLA  Shaw. 
-     EEL8. 

AnguiUa  Shaw,  General  Zoology,  IV,  1804,  p.  15  {anguiUa). 
Murssna  Bleeker,  Poey,  etc.  (taking  as  type  Mursena  anguiUa^  the  fini  species 
mentioned  by  Artedi  under  Mursena). 

Body  elongate,  compressed  behind,  covered  with  embedded  scales 
which  are  linear  in  form  and  placed  obliquely,  some  of  them  at  right 
angles  to  othei's.  Lateral  line  well  developed.  Head  long,  conical, 
moderately  pointed,  the  i-ather  small  eye  well  forward  and  over  the 
angle  of  the  mouth.  Teeth  smalL  subequal,  in  bands  on  each  jaw  and 
a  long  patch  on  the  vomer.  Tongue  free  at  tip.  Lips  rather  full, 
with  a  free  margin  behind,  attached  by  a  frenum  in  front.  Low^er 
jaw  projecting.  Gill  openings  rather  small,  slit-like,  about  as 
wide  as  base  of  pectorals  and  partly  below  them.  Nostrils  superior, 
well  separated,  the  anterior  with  a  slight  tube.  Vent  close  in  front 
of  anal.  Dorsal  inseited  at  some  distance  from  the  head,  confluent 
with  the  anal  around  the  tail.  Pectorals  well  developed.  Species 
found  in  most  warm  seas  (the  eastern  Pacific  excepted),  ascending 
streams,  but  mostly  spawning  in  the  sea.  The  eels  often  move  for  a 
considerable  distance  on  land  in  damp  grass.  Waterfalls,  dams,  and 
other  obstructions  are  often  passed  in  this  way.  It  is  thought  that 
the  eel  spawns  only  in  the  sea,  the  female  dying  after  having  once 
produced  ova.  The  females  are  larger  than  the  males,  paler  in  color, 
with  smaller  eyes  and  higher  fins.  Eiels  are  among  the  most  voracious 
of  fishes.  "On  their  hunting  excursions  they  overturn  alike  huge 
and  small  stones,  beneath  which  they  find  species  of  shrimp  and  cray- 
fish, of  which  they  are  exce^ssivel}'  fond.  Their  noses  are  poked  into 
every  imaginable  hole  in  their  search  for  food,  to  the  terror  of  innu- 
merable small  fishes."  The  single  Japanese  species  differs  very 
slightly,  if  at  all,  from  the  American  eel  AmpiiUu  chrym/pa.  {Angu- 
illa^  the  eel.) 

2.  ANGUILLA  JAPONICA  Schlegel. 

UNAGI  (EKL);  O-UNAGI  (GREAT  EEL);  GOMA-UNAGI  (CARAWAY-SEED 

OR  SPECKLED  EEL). 

Anguilla  japonica  Schlegel,  Fauna  Japonica,  1847,  p.  258,  pi.  cxiii,  fig.  2,  Naga- 
saki.— Bleeker,  Verh.  Bot.  Gen.,  XXV,  Japan,  p.  51. — Kner,  Novara  Fiache, 
p.  370.— Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  348,  Yokohama. 

Munena  pekiiieiuis  Basilkwsky,  Nouv.  M^m.  Soc.  Nat  Mobc.,  X,  1855,  p.  246, 
pi.  Ill,  fig.  2,  Pekin. 

AnguilUi  ndgayis,  bengalensis,  and  wauritiana  Ishikawa,  Prel.  Oat.  Fish,  p.  7, 1897, 
Hitaka,  Tokyo,  Hashigo,  Zensho,  Sagami,  Awa,  Kadzusa. 

Head  about  2i  in  trunk,  upper  jaw  3i  in  head,  distance  from  front 
of  doraal  to  vent  a  little  less  than  head;  pectoral,  3  in  head;  distance 
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from  snout  to  dorsal,  3i  in  length.  Dark  hiT)wn  or  yellowish  brown 
above,  rarely  marbled;  abruptly  paler  below;  pectoml  pale;  dorsal, 
anal,  and  caudal  edged  behind  with  black.  Length,  2  to  5  feet. 
Streams,  lakes,  and  estuaries  of  Japan,  almost  everywhere  very  com- 
mon; our  specimens  from  Hakodate,  Aomori,  Same,  Matsushima, 
Sendai,  Tokyo,  Misaki,  Wakanoura,  Omura  Piay,  Kuiaune,  and  Naga- 
saki. 

In  southern  Japan  very  large  examples  4  or  5  feet  long  are  some- 
times taken.  The  species  is  very  similar  to  the  American  eel 
{AngutU^i  chrysypa  Kafinesque),  differing  in  a  very  slightly  more 
anterior  dorsal  and  more  blackish  edging  to  the  fins  behind,  matters 
of  very  slight  importance.  This  species  is  known  to  fishermen  as 
"unagi,"  the  very  large  ones  as  '^ounagi,"  or  great  eel.  The  name 
'*goma-unagi,"  or  caraway-seed  eel,  is  given  to  speckled  individuals. 

Family  III.  SYNAPHOBRANCHIDJ^:. 

This  group  consists  of  deep-sea  eels,  differing  from  the  AnguiUidcB 
in  having  the  gill  openings  externally  confluent  into  a  single  slit. 
The  following  diagnosis  is  given  by  Dr.  Gill: 

Enchelycephalous  apodals,  with  conic,  pointed  head;  moderate 
opercular  apparatus,  lateral  maxillines,  cardifomi  teeth,  distinct 
tongue,  inferior  branchial  apertures  discharging  by  a  common  aper- 
ture, continuous  vertical  tins,  pectorals  well  developed,  scaly  skin, 
and  nearly  perfect  branchial  skeleton.     . 

Body  eel-shaped,  covered  with  linear,  embedded  scales  placed  at 
right  angles,  as  in  AngulZla.  Lateral  line  present.  Head  long  and 
pointed,  the  snout  produced.  Mouth  veiy  long,  the  eye  being  over 
the  middle  of  its  cleft.  Jaws  about  equal;  teeth  small,  sharp,  in  a 
broad  band  in  each  jaw,  becoming  a  single  series  anteriorly;  those  of 
inner  series  in  upper  jaw  and  of  outer  series  in  mandible  somewhat 
enlarged;  vomerine  teeth  in  a  narrow  band  anteriorly.  Gill  openings 
inferior,  horizontal,  close  together,  convergent  forward,  somewhat 
confluent  at  the  surface,  but  sepai*ated  by  a  considerable  isthmus 
within.  Branchiostegals  peculiarly  formed,  in  moderate  number 
(about  15),  attached  to  the  sides  of  the  compressed  ceratohyal  and 
epihyal,  slender,  abbreviated,  and  moderately  bowed,  not  being  curved 
up  above  the  operculum.  Tongue  long,  free  only  at  the  sides.  Nos- 
trils large,  the  anterior  with  a  short  tube,  the  posterior  before  the 
lower  part  of  the  eye.  Pectoral  well  developed;  dorsal  low,  begin- 
ning behind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays  slen- 
der, biunched,  not  embedded  in  the  skin;  vertical  fins  confluent  around 
the  tail.  Vent  near  the  anterior  fourth  of  the  body.  Muscular  and 
osseous  system  well  developed.  Stomach  very  distensible.  Deep-sea 
fishes;  two  genera,  with  6  or  8  species  known. 
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a,  Dorml  fin  low,  beginning  behind  vent;  vomerine  teeth  in  aningle  patch;  jjwto- 
raln  l"n^,  l«in^»r  than  the  rather  slender  nnout Synaphohranehvu^.  3. 

€ui,  iKtrMal  fin  iH^^inning  rlo^e  U^hind  base  of  iiectoralK;  vomerine  t(^th  in  two 
|)at<'he9,  one  liehind  the  other;  iK»otoral8  short,  not  lonjfer  than  the  short 
snout HiMiohranehxis,  4. 

3.  SYNAPHOBRANCHUS  Johnson. 

Sifnaphoftmnrhiu  Johnhon,  l*nH-.  Z<W»I.  S<m".  Ijondcm,  18<i2,  p.  109,  {kaupii). 

Dorsal  beginning  l)ehind  vent.  This  genus  contains  two  or  three 
species,  deep-sea  fishes  from  the  Atlantic  and  Pacific.  {(Tvva^g^ 
united;  /Spayxia,  gills.) 

a.  Dorsal  inserted  directly  over  or  very  slightly  behind  vent affini*.  3. 

aa.  Dorsal  inserted  behind  vent  at  a  distance  equal  to  three-fifths  length  of  head 

iraconis.  4. 

cum.  I>orHal  inserted!  l>ehind  vent  at  a  distance  (H]ual  to  lengrth  of  head. , .  .jenkirm.  5. 

3.  SYNAPHOBRANCHUS  APPINIS  (Giinther). 

Synaphobrarwhtut  nffims  (it)NTHBR,  Ann.  and  Mag.  Nat.  Hist.,  XX,  1877,  p.  445, 
Enoehima  (misprinttnl  Inosima),  Japan. — Jordan  and  Snyder,  Phm*.  U.  S. 
Nat.  Mus.,  1900,  p.  348  (off  Tokyo;  AllHUntt^  Coll.). 

Dorsal  fin  l)eginning  very  close  behind  vent;  head  and  trunk,  2]i  in 
tail;  maxillary,  Ij}  in  head,  not  nearly  reaching  gill  opening;  head,  2i 
in  distance  from  tip  of  snout  to  dorsal,  H  i"  trunk;  snout,  3  in  head; 
eye,  2  in  snout;  cleft  of  mouth,  if  in  head;  pectoral,  2^  in  head;  its 
insertion  nearer  snout  than  anus.  Uniform  bluish  brown,  with  fine 
dots;  pores  of  lateral  line  pale,  a}>out  20  before  vent;  pectorals  pale; 
vertical  fins  darker  behind,  light-edged  anteriorly;  inside  of  mouth 
blue-black;  gill  oj)enings  dark.  Coasts  of  Japan  and  southward  to 
the  Philippines,  in  400  to  (KK)  fathoms;  not  mre;  our  numerous  speci- 
mens from  Totomi  Bay  (off  Hamamatsu),  station  2730,  Albatrrm;  off 
Tokyo,  collection  of  U.  S.  Fish  Commission  steamer  Afhafroxn^  and 
off  Misaki  (collection  of  Alan  Owston).  The  species  is  very  close  to 
S.  jplnuatoH  oi  the  Atlantic,  which  Dr.  Gimther  regards  in  the  Chal- 
lenger Report  as  the  same  species.  He  gives  a  good  figure  of  a  sj^eci- 
men  from  south  of  Tokyo,*  under  the  name  of  Si/^wphobraiwhu^ f>hi- 
mdu^.  The  species  described  and  figured  by  Jordan  and  Evermann, 
following  Goode  and  Bean,  under  the  name  of  Syfuiph^jiyranchiui phi- 
natm  is  evidently  different,  having  the  dorsal  much  farther  back. 
(aS.  (f^ru'ft,  related  to  S,  jmtnatttj^,) 

4.  SYNAPHOBRANCHUS  IRACONIS  Jordan  and  Snyder,  new  species. 

Dorsal  fin  beginning  far  beliind  vent  at  a  distance  equal  to  |  the 
head's  length;  maxillary,  H  in  head;  head.  If  in  trunk;  head  and 
trunk,  21  in  tail;  snout,  3^  in  head;  eye,  2^  in  snout;  pectoral,  long, 

H'hallenger  Report,  p.  258,  pi.  lxii,  tig.  A. 
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lil^  in  head,  its  insertion  nearer  tip  of  snout  than  vent.  Uniform  dull 
brown.  One  specimen  taken  in  200  fathoms  depth  off  the  coast  of 
Myiako,  in  Rikuchu  (north  of  Sendai),  by  Mitonubu  Irako,  director 
of  the  Museum  of  Morioka,  and  by  him  presented  to  the  museum  of 
Stanford  University.     The  species  is  related  to  Synaphohranchiis  hrevl- 


FlO.   1.— SYNAPUOBBANCUUS  IRACX>NI8. 

dr^rmlfH^  figured  by  Giinther  from  the  coast  of  New  (juinea.  The 
^reatt»r  length  of  the  tail,  the  larger  mouth,  larger  pectoral,  and  espe- 
cially the  anterior  insertion  of  the  dorsal  should  separate  the  present 
species. 

Typ*\  —No.  6465,  Leland  Stanford  Junior  University  Museum. 

Named  for  Mitonubu  Irako. 

5.  SYNAPHOBRANCHUS  JENKINSI  Jordan  and  Snyder,  new  species. 

Head,  If  in  trunk;  head  and  trunk,  2|  in  tail;  distance  from  snout 
to  front  of  dorsal,  2i  in  total  length;  distance  from  vent  to  front  of 
dorsal  equal  to  head;  snout,  3  in  head;  cleft  of  mouth,  1^  in  head; 
teeth  very  small,  subequal;  eye,  2  in  snout;  pectoral,  2i  in  head. 

Color  brown  above,  purplish  black  below,  and  on  head  and  lining 
membranes. 

This  species  is  allied  to  Synaphibranckivs  h'euidorsalh  Giinther,  from 
the  Philippines,  but  the  insertion  of  the  dorsal  is  much  in  troui  of  the 
middle  of  the  body,  while  in  the  latter  species  it  is  much  behind. 


Fig.  2.— SYNAPHOBRANCHUS  JBMKINBt. 

One  specimen,  16i  inches  long  (Type  No.  49727,  U.S.N.M.),  from 
Station  3696,  in  Sagami  Bay,  off  Enoshima,  taken  by  the  U.  S.  Fish 
Commission  steamer  Alhafrom  in  1901.  Doubtless  the  specimen 
referred  to  Synaphob7'an4'huMl)reridoriialfMtvo\Ti  the  Hyalonema ground, 
off  Enoshima,  belongs  to  this  species. 

Named  for  Dr.  Oliver  Peebles  Jenkins,  in  recognition  of  his  work  on 
the  fishes  of  Hawaii. 
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4.  HISTIOBRANCHUS  Gill. 

Histioiyranchus  Gill,  Ptoc.  U.  S.  Nat  Mua.,  1883,  p.  255  {infemalis). 

This  genus  is  close  to  the  preceding,  from  which  it  is  distinguished 
by  the  more  anterior  insertion  of  its  dorsal.  Two  species  have  been 
described,  perhaps  identical  with  each  other.  {i<TTiov^  sail,  i.  e.,  dor- 
sal fin;  fipayxta^  gills;  from  the  insertion  of  the  dorsal.) 

6.  HISTIOBRANCHUS   BATHYBIUS    (Giinthcr.) 

Synaphohranchw  bathybitis  GOnther,  Ann.  and  Mag.  Nat.  Hist,  XX,  1877,  p. 

445;  and  in  Voy.  Challenger,  1887,  p.  254,  pi.  lxii,  fig.  b,  off  Tokyo,  North 

Pacific,  Kergnelen  Island. 
Higtiobranckua  haJthyhiu*  Jokd.\n  and  Evshmann,  Fish.  N.  M.  America,  I,  1896, 

p.  352,  Bering  Sea. 

Pectoral  fin  longer  than  snout;  eye  one-half  or  two-thirds  of  the 
length  of  snout;  head  and  trunk  1\  in  tail;  dorsal  beginning  above 
or  immediately  behind  the  pectoral,  which  is  only  one- third  length  of 
head;  scales  quite  rudimentary,  lanceolate,  imbedded  in  the  skin; 
cheeks  naked;  dorsal  and  anal  fins  low,  especially  the  former.  Uni- 
formly black.  (Gunther.)  Northern  and  western  Pacific  in  deep 
water  off  Tokyo,  not  obtained  by  us;  one  specimen  taken  in  Bering 
Sea  in  1890.     {/SaOvs,  deep;  /3ios,  life.) 

Family  IV.     LEPTOCEPHALIDJE. 

CX)NGER  EELS. 

This  family  includes  those  eels  which  are  scaleless,  and  have  the 
-tongue  largely  free  in  front,  the  body  moderately  elongate,  the  end 
of  the  tail  surrounded  by  a  fin,  the  posterior  nostril  remote  from  the 
upper  lip  and  near  front  of  eye,  and  the  pectoral  fins  well  developed. 
Lower  jaw  more  or  less  included;  teeth  on  sides  forming  a  cutting 
edge;  lateral  line  well  developed.  All  the  species  are  plainly  colored, 
grayish  or  dusky  above,  silvery  below.  Species  found  in  most  warm 
seas,  usually  at  modei'ate  depths.  Most  of  the  species  undergo  a 
metamorphosis,  the  young  being  loosely  organized  and  transparent, 
band-shaped,  and  with  very  small  head.  The  body  grows  smaller  with 
increased  age,  owing  to  the  compacting  of  the  tissues.  The  two  genera 
found  in  Japan  are  not  well  separated  and  should  perhaps  be  reunited. 

a.  Insertion  of  dorsal  over  or  behind  middle  of  pectoral;  tail  notably  longer  than 
rest  of  body ;  muciferous  cavities  of  skull  small Leplocephalm.  5. 

aa.  Insertion  of  dorsal  before  middle  of  pectoral;  snout  and  mouth  smaller;  skull 
more  cavernous. 
b.  Teeth  mostly  pointed;*  tail  not  half  longer  than  rest  of  body Congrdlm.  6. 

*  Teeth  blunt  or  molar  in  Congermurama  (type  habenaia). 
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8.  LEPTOCEPHALUS   Scopoli. 
CONGER  EELS. 

(a)  LairtKtl forms. 

Leptocephcdus  Scopoli,  Int.  Hist.  Nat.,  1777,  p.  453  (morrwsi). 

Oxyurus  Rafinesque,  Caratteri,  1810,  p.  19  (vermiformis) . 

Helmictis  Rafinesque,  Indice  d'lttiologia  Siciliana,  1810,  p.  62  {punctatus) . 

Helmichthys  Costa,  Fauna  Napoli,  Pesci,  1854  (diaphanus). 

? Leptocephalichihys  Bleeker,  Act.  Soc.  Sci.  Ind.  Nederl.,  I,  Manado,  p.  69  (hyp- 

selosoma). 
? Diaphanichthys  Pkteks,  Monatsber.  Ak.  Wish.  Berl.,  1864,  p.  399  (brevicaudtu), 

(b)  Adult fornut. 

EchehiM  Rafinesque,  Caratteri,  etc.,  1810,  p.  63  (in  j>art,  includes  species  of  Con- 
ger, Oj)hi«omay  and  Myrii^;  restricted  by  Bleeker  to  Mynm). 

Conger  Cuvier  R^gne  Animal,  2d  ed.,  1829,  p.  350  {conger). 

Ariosoma  Swainson,  Nat.  Hist.  Class' n  Fishes,  I,  1838,  p.  220  (no  type  men- 
tioned; diagnosis  worthless). 

OphMoma  Swainson,  Nat.  Hist.  Class'n  Fishes,  II,  1839,  p.  334  (a4^a).  Sub- 
stitute torAriosoma;  not  OphisomuSy  Swainson,  Nat  Hist.,  Claas'n  Fishes,  11, 
1839,  p.  227  =  Mursmoidegy  Lao^pMe. 

Congrus  Richardson,  Voyage  Erebus  and  Terror,  p.  107,  1844  {conger). 

?  Onathophis  Kaup,  Aale  Hamburg.  Mus.,  1859,  p.  7  {heterognalhus) . 

Body  formed  sls  in  Anguilla^  the  skin  scaleless.  Head  depressed 
above,  anteriorly  pointed.  Lateral  line  present.  Mouth  wide,  its 
cleft  extending  at  least  to  below  middle  of  eye.  Teeth  in  outer  series 
in  each  jaw  equal  and  close-set,  forming  a  cutting  edge;  no  canines; 
band  of  vomerine  teeth  short.  Tongue  anteriorly  free.  Vertical  fins 
well  developed,  confluent  around  the  tail;  pectoml  fins  well  developed; 
dorsal  beginning  close  behind  pectorals.  Gill  openings  rather  large, 
low.  Eyes  well  developed.  Posterior  nostril  near  eye;  anterior  near 
tip  of  snout,  with  a  short  tube.  Lower  jaw  not  projecting.  Skeleton 
differing  in  numerous  resj^cts  from  that  of  Angulllu,  VertebrsB 
about  56  +  100.  In  most  warm  seas.  This  genus  contains  the  well- 
known  and  widely  distributed  Conger  eel  and  three  or  four  closely 
related  species.  The  earliest  generic  name  used  for  members  of  the 
group  is  Leptocephahi4<^  based  on  a  curious,  elongate,  transparent,  band- 
like creature  with  minute  head  and  very  small  mouth,  found  in  the 
waters  of  Europe,  and  known  as  Leptocephalxm  morri^isi.  This  has  been 
shown  by  Gill,  Gunther,  and  Facciold  to  be  the  young  and  larval  form 
of  LeptocephaluH  cimger,  A  number  of  the  genera  and  species  of  the 
supposed  family  of  Leptocephalid«e  have  been  described,  but  there  is 
no  doubt  that  all  of  them  are  larvaj^some  of  eels,  as  Co^iger^  Conger- 
muroBTux^  Nettastania^  and  OxyHtoinuHj'  others  of  Lsospondylous  fishes, 
as  Alhday  Elopa^  Alepocephahts^  Stamias^  etc.'     It  is  thought  by  Dr. 


I 


1  Gunther,  Cat.,  VIII,  p.  136. 
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Gunthor  that  the  Ijeptocephalid  forms  are  probably  '^individuals 
arrested  in  the  development  at  a  very  early  i>eriod  of  their  life,  yet 
continuing  to  grow  to  a  certain  size,  without  corresponding  develop- 
ment of  their  internal  organs^  and  perishing  without  having  attained 
the  characters  of  the  perfect  animal.''  The  ret'ent  observations  of  Dr. 
Gilbert  on  the  larva?  of  Alhda^  Ehrpn^  and  Qmger^  however,  seem  to 
point  to  the  conclusion  that  these  curioiLS  forms  are  normal  young, 
and  that  the  individuals  grow  smaller  in  size  for  a  time  with  increased 
age,  owing  to  the  increasing  cx)mpactness  of  the  tissues. 

Inasmuch  as  the  name  Leptm^ephalns  has  been  associated  for  more 
than  a  century  with  larval  forms,  it  is  a  decided  inconvenience  to  accord 
to  it  precedence  as  a  generic  name  over  Conger,  The  strict  law  of  pri- 
ority, however,  demands  its  retention,  and  the  tendency  among  syste- 
matic zoologists  is  to  recognize  as  few  exceptions  as  may  be  to  this 
rule.  The  unfamiliar  names  Oxy^mia  and  Ilehnlctk  are  both  earlier 
than  Cniujtr,     {Xf;rro?,  slender;  K^^akt}^  head.) 

The  species  of  this  genus  are  ver}'  difficult  to  determine.  Among 
those  found  in  Japan  four  are  unquestionably  valid  myria^ter^  japonl- 
cus^  nyHtroini^  and  retrotinctn^^  but  the  other  three  may  be  forms  of 
japonictis. 

a.  Lateral  line  with  each  pore  in  the  center  of  a  whitish  spot,  these  close  set,  as  wide 
as  the  interspaces;  about  38  before  vent;  head  above  with  crofis-eeries  of  many 
white  pores,  obscure  in  Uie  young;  adult  with  a  series  of  round,  wide-set  whitish 
spots  on  each  side  of  back;  lower  jaw  included;  pectoral  more  or  less  dusky, 
the  dorsal  inserted  nearly  above  its  tip;  dorsal  and  anal  with  broad  black  mar- 
gin   myricuter.  7. 

aa.  lateral  line  without  pale  dots  or  with  them  very  inix)nspicuous,  not  so  broad  as 
the  interapat^es;  head  with  cross-series  of  conspicuous  pores,  the  pores  uncol- 
ored,  like  pin  pricks;  no  jiale  spots  on  sides  of  back. 
b.  Dorsal  fin  l)eginning  over  or  behind  tip  of  pectoral;  pores  before  vent  about  40; 
maxillary  reaching  posterior  border  of  pupil;  pectorals  chiefly  black;  donal 
and  anal  with  bn)a4l  black  margin. 

c.  Head,  1}  in  trunk;  head  and  trunk,  IJ  in  tail erebennus,  8. 

cc.  Head.  H'm  trunk;  head  and  trunk,  1 J  in  tail kiusiuanus.  9. 

d.  Pectorals  pale;  dorsal  and  anal  with  ver>'  little  black  margin  or  none;  head 

and  trunk,  IJ  in  tail .japonicus.  10. 

bb.  Dorsal  fin  beginning  nearly  over  middle  of  pectoral;  dorsal  and  anal  with  broad 
black  margins. 

€.  Dorsal  and  anal  each  with  a  broad  margin  for  their  whole  length.  Mouth 
large,  the  maxillary  extending  to  posterior  margin  of  eye;  eye,  61  in 
head;  jaws  subequal;  tail  twice  length  of  rest  of  body;  36  whitish  pores 
in  advance  of  vent;  no  white  spots  on  sides  of  back;  dorsal  and  anal 
broadly  edged  with  black;  tail  not  white-edged;  pectoral  pale,  the  dor- 
sal beginning  above  its  middle riukiuanujt,  11. 

cc.  Mouth  moderate,  the  maxillary  not  extending  l^yond  pupil;  pores  before 

vent  about  40;  trunk  very  short,  containing  hea<i  IJ  times;  lower  jaw  short; 

mouth  small,  the  maxillary  to  below  middle  of  eye,  3  in  head,  .ny^romt.  12. 

ee.  Dorsal  and  anal  pale,  the  posterior  portion  for  about  the  length  of  the 

head,  jet  black;  pores  of  lateral  line,  wide  set,  about  30  before  vent; 

pores  minute;  mouth  small;  pectorals  pale retrotinctus.  13, 
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7.  LEPTOCEPHALUS  MYRIASTER  (Brevoort). 
MAANAGO,  TRUE  CONGER. 

AnfftiilUh  mi/riaster  Brevoort,  U.  S.  Expil.  Japan,  1866,  p.  282,  pi.  xi,  fig.  2,  from  a 

rough  but  characteristic  drawing  niacie  at  Hakodate. 
fjeptocephalti4t  myrianier  Jordan  and  Snyder,  Proc.  U.  iS.  Nat,  Mus.,  1900,  XXIII, 

p.  .^7,  Tokyo,  Hakixiate. 
Coiiger  rulgaris  Ishikawa,  Prel.  Cat.  Fish.,  1897,  p.  7,  Hakodate,  Tokyo. 

Head,  l^V  in  trunk  (If  in  young);  head  and  trunk,  li  in  tail  (1}  in 
young);  lower  jaw  included;  snout  blunt,  4  in  head;  eye,  2  in  snout, 
rather  small;  mouth  moderate,  the  maxillary  2^  in  head,  reaching  pos- 
terior part  of  pupil;  pectoral  rounded,  2|  in  head,  the  dorsal  inserted 
over  its  last  third  or  fourth,  dorsal  and  anal  rather  high. 

Color  dusky  brown,  paler  below;  a  row  of  round  whitish  spots  along 
side  of  back,  regularly  placed,  l)eginning  with  a  median  .spot  at  the 
nape,  these  spots  found  in  no  other  spec^ies;  lateral  line  very  distinct, 
of  a  row  of  close-set  white  pores,  just  below  the  lateral  line  itself, 
about  38  of  these  before  the  vent;  a  cross  series  of  16  to  24  whitish 
pores  on  nape,  just  before  the  median  spot;  four  series  of  small  pores 
running  forward  from  this;  numerous  stellate  pores,  regularly  arranged 
about  eye,  on  snout  and  on  opercle;  dorsal  and  anal  each  with  a  })road 
black  median  band  meeting  around  the  tail;  pectoral  more  or  less 
dusky  in  adult,  pale  in  the  young. 

Description  from  a  specimen  23  inches  long  from  Hakodate.  Othera 
from  Hiroshima,  Tokyo,  Onomichi,  Nagasaki,  and  elsewhere  agree  in 
essential  respects,  the  pores  on  the  head  indistinct  in  those  under  6 
inches  in  length. 

Coasts  of  Japan,  very  abundant;  obtained  by  us  at  Mororan,  Mat- 
sushima.  Same,  Hakodate,  Tokyo,  Misaki,  Hiroshima,  Wakanoura, 
Kobe,  Onomichi,  Hakata,  and  Nagasaki.  It  reac^hes  a  length  of  2  to 
4  feet  and  is  much  used  as  food:  {pivpiog^  myriad;  dcrrtfp^  star,  from 
the  stellate  spots,  which  at  once  separate  this  species  from  other 
congers). 

8.  LEPTOCEPHALUS  EREBENNUS  Jordan  and  Snyder,  new  species. 

DA1NANANA(;0  (FORMOSA  CONGER);   KANAKIUIANAGO  (CRAB-EATING 

CONGER). 

/  (hnger  vtdgarU  Sc^hlbgel,  Fauna  Japonica,  1847,  p.  259,  Na^^^asaki;  not  of  Euro- 
pean waters. 

Head,  H  in  trunk;  head  and  trunk,  li  in  tail;  lower  jaw  not  very 
short;  snout  moderate,  4  in  head;  eye.  If  in  snout;  mouth  leather  large, 
the  maxillary  2$  in  head,  extending  to  opposite  posterior  border  of 
pupil;  pectoral  rounded,  3  in  head;  dorsal  inserted  over  its  tip;  distance 
from  gill  opening  to  front  of  dorsal,  2|  in  head,  dorsal  and  anal  high. 

Color  almost   black,  the  sides  marbled,  the  belly  mottled  dusky; 
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dorsal  and  anal  blackish,  with  a  jet-black  margin;  lateral  line  blackish. 
with  a  row  of  whitish  dots,  like  pin  pricks,  its  whole  length;  about  38 
)>ofore  vent;  cross-series  of  pores  on  nape  not  evident;  pectoral  duskv 
with  a  whitish  edge  behind  and  below;  no  white  spots  on  ba<.*k:  no 
white  on  tail. 

Descril>ed  from  a  specimen  19^  inches  long,  obtained  at  Misaki. 
Type  No.  t>466,  Leland  Stanford  Junior  University  Museum. 

We  refer  to  this  species  a  large  specimen  also  from  Misaki,  having 
the  dorsal  inseited  farther  backward.  Head,  If  in  trunk;  head  and 
trunk.  If  in  tail;  cleft  of  mouth  extending  to  just  beyond  pupil,  21  in 
head;  snout,  3f  in  head;  eye,  If  in  snout;  j3ectoral,  3  in  head,  the 
dorsal  >>eginning  well  behind  its  tip;  distance  from  front  of  dorsal  to 
gill  opening,  If  in  head. 

Color  black;  fins  all  blackish,  the  dorsal  and  anal  broadly  edged 
with  black. 

Another  specimen  2  feet  7  inches  long,  from  Misaki. 


Fig.  3.— Lkptocephalis  erebennis. 


Still  another  specimen,  doubtless  of  the  same  species,  diifers  ecjually 
in  measurements: 

Head  1^  in  trunk;  head  and  trunk  If  in  tail;  lower  jaw  not  much 
shortened;  snout  rather  shai*p,  4i  in  head;  eye  I'i  in  snout;  mouth 
rather  large,  the  maxillary  2^  in  head,  extending  nearly  to  opposite 
posterior  border  of  eye;  pectoral  pointed,  3  J  in  head;  dorsal  inserted 
wry  slightly  behind  its  tip;  distance  from  gill  ojwning  to  front  of 
dorsal  If  in  head;  dorsal  and  anal  moderate. 

Color  very  dark,  almost  black;  lateral  line,  a  cx^ntinuous  streak,  with 
minute,  whitish,  wide-set  pores,  like  pin  pricks,  about  45  before  vent; 
no  pale  spots;  cross  series  of  pores  on  back  of  head  very  minute; 
jxMtorals  bla<;k,  with  a  pale  edge  below;  dorsal  and  anal  dusky,  with 
a  broad  black  margin;  no  white  on  tail. 

This  specimen,  taken  at  Misaki,  is  14  inches  long.  This  species  is 
known  to  fishermen  as  KanakiuUmago  or  Daimumnago,  It  is  nearest 
L(piocephalMi<  nnHjer.  the  common  tbnger  eel  of  the  Atlantic,  but 
differs  in  some  regards.  In  Leptocephalm  conger  (specimen  1880,  Stan- 
ford Museum,  from  Beaufort,  Noith  Carolina)  there  is  a  distinct  cross 
streak  of  fine  pale  pores  across  occiput;  there  are  42  pores  before  vent; 
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the  maxillary  is  3  in  head;  head  and  trunk  If  in  tail;  dorsal  and  anal 
pale  at  base,  with  broad  black  margin;  lateral  line  with  the  pores  pale, 
the  line  itself  a  pale  streak;  doi'sal  inserted  over  tip  of  pectoral.  We 
have  found  in  Japan  no  Conger  corresponding  to  the  Atlantic  species, 
though  this  one  comes  nearest  it.  {epe/Sevvog^  very  black — as  Erebus.) 
We  refer  with  some  doubt  to  this  species,  a  small  eel,  5  inches  long, 
from  Wakanoum.  Head  If  in  trunk;  head  and  trunk  1|  in  tail;  maxil- 
lary extending  to  posterior  l>order  of  eye,  2i  in  head;  snout  3f  in  head; 
lower  jaw  not  nmch  shorter;  pectoral  2i  in  head;  dorsal  inserted  over 
posttn-ior  third  of  pectoral;  42  pores  before  vent;  lateral  line  forming 
a  continuous  streak.  Color  light  olive;  pores  of  lateral  line  large, 
pale,  but  without  white  dots;  sides  with  some  black  dots;  dorsal  with 
the  black  margin  obsolete  except  posteriorly  where  it  is  narrow;  anal 
showing  traces  of  a  dark  edge  posteriorly;  tip  of  tail  white;  pectorals 
pale;  pores  on  top  of  head  not  evident. 

9.  LEPTOCEPHALUS  KIUSIUANUS  Jordan  and  Snyder,  new  species. 
KUR0ANA(7()  (BLACJK  CONGER). 

Head  IJ  in  trunk;  head  and  trunk  H  i'l  tail;  lower  jaw  leather  short; 
snout  shortish,  4i  in  head;  eye  If  in  snout;  cleft  of  mouth  moderate, 
the  maxillary  8  in  head,  extending  to  posterior  margin  of  eye;  pec- 
toral pointed,  3^  in  head;  dorsal  inseited  over  end  of  second  third  of 
pectoral;  insertion  of  dorsal  to  gill  opening,  4^  in  head;  dorsal  and 
anal  rather  high. 

Color  dark  brown,  the  dorsal  and  anal  broadly  edged  with  black;  tip 
of  tail  with  a  slight  white  margin.  Pectoral  dusky,  with  a  pale  edge. 
Lateral  line  conspicuous,  with  small  pale  pores,  38  before  vent;  no 
white  spots  anywhere.     Pores  on  head  inconspicuous. 

One  specimen,  type  No.  6467,  Leland  Stanford  Junior  University 
Museum,  2i  feet  long,  from  Hakata,  province  of  Chikuzen,  in  Kiusiu. 
It  differs  strongly  from  any  other  species  we  have  seen  in  the  relative 
shortnej^s  of  the  trunk.  The  dorsal  is  insei-ted  anteriorly,  but  not  so 
far  forward  as  in  Z.  riyHtrmti  /,  which  has  also  the  trunk  short.  Lejjto- 
O'jyhdlwH  inarglnatU'fi  {  —  nofyrdzlckl^  Bleeker)  from  Polynesia,  has  higher 
liwH  and  slenderer  body. 

10.  LEPTOCEPHALUS  JAPONICUS  »  Bleeker. 

ro?*^frja;x>H/cM«  Bleeker,  Eiiuin.  Eep^ce  Ic.  Poiss.  JaixHi,  1874,  p.  32,  Jai>an. 

This  species,  according  to  Bleeker,  is  characterized  by  its  dentition, 
its  convex  anterior  profile,  by  the  relative  length  of  its  head  and  trunk, 

I  LEPTOCEPHALUS  HETEROGNATHUS  (Bleeker.) 

Closely  allied  to  this  jjenns  is  a  young:  Conger  in  very  bacl  condition  received  by 
Dr.  Bleeker  from  Na$;a8aki.  According  to  Gunther,  the  typical  example  belongs 
to  Cangermuriinin  and  is  very  closely  allied  to  the  New  Zealand  si^cien,  C  habendtaf 
having  a  similar  dentition  (like  that  of  Congrellun^  except  that  the  teeth  are  blunt). 
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by  the  length  of  its  pectoiuls,  and  the  size  of  its  gill  openings.  Max- 
illary i-eac^hing  to  opposite  posterior  part  of  pupil;  head  2|  in  trunk; 
8  in  total  length;  head  and  trunk  If  in  tail  (from  figure);  peirtorab 
2t  in  head,  reaching  past  front  of  dorsjil;  gill  openings  broader  than 
base  of  pei'toral. 

Color  mottled  dusky  al>ove,  paler  l>elow;  fins  3'ellowish,  the  black 
margin  of  dorsal  olwolete  (on  the  figure);  pectorals  pale.     (Bleeker.) 

One  specimen  386mm.  long,  said  to  be  from  Japan,  apparently  distin- 
guished by  its  pale  dorsal  fins  and  anal.     Not  seen  by  us. 

This  spe<*ies  is  also  very  close  to  the  one  fiigured  by  Bleeker  from 
East  Indian  examples  as  the  true  Conger  {Leptocephxlu^  conger=^  Om- 
ger  vulgarU)^  but  the  young  examples  have  the  tall  shorter  than  in 
Bleeker's  figure,  doubtless  a  matter  of  age.  The  European  Conger 
seems,  however,  to  be  different  from  an}'  Japanese  Conger  we  have 
seen.  It  is  possible  that  further  research  will  show  that_;V//vw/t?i«r  is 
the  young  and  ereheruuis  the  adult  of  the  same  species. 

XI.  LEPTOCBPHALUS  RIUKIUANUS  Jordan  and  Snyder,  new  species. 

Head  2  in  trunk;  head  and  trunk  together  half  length  of  tail;  mouth 
larger  than  in  related  species,  the  jaws  subequal,  the  maxillary  2^  in 
head,  extending  to  opposite  posterior  margin  of  eye;  snout  rather 
pointed,  -H  in  head;  eye  large,  li  in  snout,  about 6i  in  head;  pectorals 
3i  in  head;  dorsal  insert(^d  al>out  over  middle  of  pectoral. 

Color  dusky  above,  paler  below;  a  series  of  small  faint  white  pores 
along  the  lateral  line,  these  smaller,  farther  apart,  and  less  distant  than 


Fig.  4.— LEPTOoBPHAum  RiuKruANUs. 

in  Leptocr.phahiH  niyrai^tei\  and  becoming  obsolete  behind;  about  36 
of  these  before  the  vent;  dorsal  and  anal  each  with  a  broad  bla(*k  mar- 
gin which  surrounds  the  tip  of  the  tail,  pectoral  pale;  a  dark  streak 
through  snout,  extending  obliquely  downward  and  l>ackward  below 
eye;  nuchal  pores  small,  few  in  a  cross  series. 

It  may,  i)erhaps,  "be  rei'c^nized  by  the  great  length  of  ita  tail;  b<^y  =  2  inches; 
(ail,  3 J  inoheH,"  which  is  alK)iit  the  uHual  relation  in  Leptocephalun. 

The  species  was  not  seen  by  ua.  There  is  nothing  in  the  published  account  to  sep- 
arate it  from  a  young  Leptocephalmj  for  example,  X.  japonicus^  which  has  little  dark 
edging  to  its  dornal.      (f  r^pog,  different;  yrdBo^j  jaw.) 

Myrophis  hderogrwihus  Bleeker,  Act.  Soc.  Sci.  Indo-NedrL  V,  Japan,  p.  9,  pi.  lu, 

fig.  1,  Nagasaki . 
Gnalhophijt  heteriMjiuithua  Kaip,  Aale  Hamburg.  Mus.,  1859,  p.  7  (after  Bleeker). 
(Congermnrscna)    hettrfMpiatfnvn   (tItnther,    Cat.      Pish.,  VIII,  1870,  p.   42, 
specimen. 
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One  specimen  18^  inches  long.  Type  No.  0408,  Leland  Stanford 
Junior  University  Museum,  obtained  by  C^apt.  Alan  Owston  at 
Yaeyama,  Ishigaki  Islands,  in  the  southern  Riukiu  group.  This 
species  is  near  to  Z.  er^ennvs^  but  has  the  backward  insertion  of  the 
dorsal  characteric  of  Z.  nystrmni.  It  is,  however,  clejirly  distinct 
from  Z.  nyHtrmn!^  and  equally  different  from  Z.  vtynaHter. 

la.  LEPTOCEPHALUS  NYSTROMI  Jordan  and  Snyder,  new  species. 

Chnger  marginaiw  (tOntheh,  Shore  Fishen,  Challenger,  1880,  p.  73,  Inland  Sea 
of  Japan. — Nyktrom,  Kong.  8ven.  Vet.  Ak.,  XIII,  1887,  j).  47,  Nagasaki; 
not  of  Valenciennes.— IsHiK  AW  A,  Prel.  Cat.  1897,  p.  7,  Riukiu  Islands. 

Head  1^  in  trunk;  head  and  trunk  1|  in  tail;  mouth  small,  the  max- 
illary extending  about  to  middle  of  eye,  3  in  head;  lower  jaw  much 
shorter  than  upper;  snout  blunt,  somewhat  cavernous,  3i  in  head;  eye 
li  in  snout,  smaller  in  adult;  pectorals  3  in  head;  dorsal  inserted  over 
middle  of  pectoral  or  a  little  before;  distance  from  gill  opening  to 
dorsal,  8  in  head;  dorsal  and  anal  not  especiallv  elevated. 

Color  very  pale,  brownish  above,  whitish  below;  dorsal  and  anal 


FlO.  5.— LKPTOCEPHALUS  NYSTROMI. 

with  a  broad  black  margin  surrounding  the  tail;  pectoral  pale  or 
slightly  dusky  at  base;  lateral  line  a  conspicuous  ridge  with  about  35 
pores  before  vent;  these  u  litth*  jwiler  than  body;  nuchal  pores  not 
evident. 

Southern  Japan,  north  to  Kobe,  here  described  from  the  type,  No. 
64:69,  Leland  Stanford  Junior  ITniversity  Museum,  taken  at  Nagasaki. 
The  species  has  been  confounded  with  Z.  inarglnafus  of  Polynesia, 
with  which  it  agrees  in  the  insertion  of  the  dorsal.  Z.  inarghuitHS  has 
the  pectoral  black  at  tip  and  the  dorsal  fin  higher.  (Named  for  Edward 
Nystrom,  of  the  University  of  ITpsala,  in  recognition  of  his  excellent 
work  on  the  fishes  of  Nagasaki.) 

13.    LEPTOCEPHALUS    RETROTINCTUS  Jordan  and   Snyder,  new  species. 

Head  1|  in  trunk;  head  and  trunk  1\  in  tail;  lower  jaw  short;  snout 
rather  blunt,  4  in  head;  eye  1^^  in  snout;  mouth  small,  the  maxillary 
extending  to  opposite  posterior  part  of  e\'e,  2^  in  head;  pectoral 
pointed,  3J  in  head;  the  dorsal  inserted  i*ather  in  front  of  its  middle; 
distance  from  gill  opening  to  dorsal  alM)ut  8  in  head;  doi*sal  and  anal 
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rather  low.  Lateral  line  a  broad  furrow  with  a  ridge,  no  conspicuous 
pale  pores  or  pin  pricks,  the  pores  wide  set  and  indistinct,  about  3i> 
before  vent;  cross  series  of  pores  at  nape,  very  minute,  scarcely  visi- 
ble. Color  very  pale  brown,  somewhat  silvery,  the  sides  abruptly 
paler;  pectonil  pale;  dorsal  and  anal  ptile  except  for  a  distaii<*e  from 
tip  of  tail  about  equal  to  length  of  head,  in  which  both  tins  are  entirely 
black;  tip  of  tail  black,  edged  with  pale  in  one  specimen. 


PlO.  6.— LBPTOCEPHALUS  RETBOTIKCTl'a. 

Two  specimens,  each  11  to  12  inches  long,  found  in  the  market  at 
Tokyo.  Type  No.  6470,  Iceland  Stanford  Junior  University  museum. 
The  peculiar  coloration  of  the  dorsji!  and  anal  furnishes  a  distinctive 
character,  as  also  the  character  of  the  lat^^ral  line.  (7?r//v/-,  l>ehind; 
tinctm^  dyed.) 

6.  CONGRELLUS    Ogilby. 

Vm\grelbi»  (kuLBY,  in  Jordan  and  Kvennann,  Fishtjs  N.  M.  America,  III,  1898, 
p.  2801  (halearica). 

Dorsal  fin  inserted  more  anteriorly  than  in  Leptocephahis^  over  the 
gill  opening  or  anterior  part  of  pectoral;  head  with  muciferous  can- 
ties,  more  or  less  conspicuous;  mouth  rather  small;  teeth  all  pointed; 
Iwd}'  more  robust  than  in  Leptocephahm^  the  tail  not  much  if  any  longer 
than  rest  of  body,  its  tip  white  in  Japanese  species;  dorsal  and  anal 
edged  with  black.  The  genus  is  not  very  diflfereut  from  Ltptoctp/uihi:^^ 
the  species  miyai^Umim  being  almost  exactly  int«*rmediate.  (Diminu- 
tive of  Cfmger^  the  (longer  ee!. 

a.  Mouth  large,  the  maxillary  extending  much  Ixjyond  pupil;  2i  in  head;  pectoral? 
;ij  in  hea<l;  nape  with  a  dintinct  cross  series  of  alx)ut  4  pores;  doraal  an<i  anal 
without  dark  margin;  end  of  tail  hlai^k,  with  a  broiwl  pale  lK>nler;  pt»ctorals 

ilusky - megaMamna.  14. 

<ut.  Month  nKxlerate,  the  maxillary  extending  to  opposite  posterior  part  of  pupil; 
alK)ut  8}  in  head;  dorsal  and  anal  each  with  a  brr>ad  black  margin;  tip  of  tail 
white;  iKM-torals  pale  ( anago)  or  dark  ( meeki) anagtt.  15, 

14.  CONGRELLUS  MEGASTOMUS  (Gunther). 

OKIANAGO;  OFF  SHORE  CONGKR. 

Uimgromuraiia    megoMomn    GOnther,    Shore    Fiahes    Challenger,    1880,  p.   73, 
Enoshima,  from  Japanese  fishing  boats,  specimens  11  to  19  inches  long. 

Head  2  in  trunk;  head  and  trunk  2|  in  total;  If  in  tail;  nnout  rather 
short  and  blunt,  3f  in  head;  lower  jaw  shorter  than  upper;  e^'e  1^  in 
snout;  mouth  small,  the  maxillary  2i  in  head,  extending  to  oppasite 
posterior  part  of  eye;   pectoral,  short,  rounded,  3^  in  head;  doi-sal 
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inserted  a  little  ])efore  middle  of  pectoral;  dorsal  and  anal  moderate. 
Color  pale  olivaceous;  a  series  of  minute  whitish  pores  along  lateral 
line,  much  smaller  and  less  distinct  than  in  I^'ptocej)/udus  rnyri(Uitef\ 
47  of  them  in  front  of  vent;  a  few  similar  but  larger  pores  on  head, 
about  4  arranged  in  (Toss-series  on  the  nape,  these  less  numerous 
than  in  X.  iitym<uitc7';  snout  with  large  pores;  no  pale  dots  above  lat- 
eral line;  pectoral  largely  blackish;  dorsal  and  anal  without  black 
margin;  tip  of  tail  with  dorsal  and  anal  fins  for  a  space  about  two-iifths 
length  of  head  abruptly  black,  with  a  broad  white  margin. 


'■^^ 


FlO.  7.— OONORF.r.U'8  MEOARTOMrS. 

Shores  of  Japan  in  rather  deep  water.  Known  from  Sagami  and 
Totomi  bays.  Here  described  from  two  examples,  each  about  a  foot 
long;  the  one,  dredged  by  the  U.  S.  Fish  Commission  SteamcM-^lMf/- 
tro88  oflf  Hamamatsu  (Totomi)  in  34  fathoms,  station  3730;  the  other, 
taken  with  a  long  line  (dabonawa)  off  Misaki,  by  Kumakichi  Aoki,  and 
presented  to  us  by  Professor  Mitsukuri.  The  peculiar  coloration  of 
the  tail  at  once  separates  it  from  the  other  Congers.  In  its  technical 
characters  it  is  almost  as  near  Leptocephxiln-H  as  Cong nlhia,  {piiyag 
larg6;  aro^a^  mouth.) 

15.  CONGRELLUS  ANAGO    (Schle^el). 
ANA(H). 

Conger  anago  ScnLBCiEL,  Fauna  Jajwnica,  1846,  i».  259,  )>1.  c.vtii,  fip.  1,  Nafjawiki. — 

Bleeker,  Verb.  Bat.  Gen.  Japan,  i>.  52. 
(Vmgromurxmi  anago  GCNTriER,  Cat.  Fish.,  VIII,  1870,  p.  42,  Japan,  Aniboyna. — 

GCnther,  Shoro  Fish.  Challonper,  1880,  p.  73,  Yokohama. — Isiiikawa,  l*rel. 

Cat.,  1897,  p.  6,  Tokyo. 
?  ?  Ophisoma  amigoiihs  Bleeeer,  Atl.  Mur.,  p.  27,  Singapore,  CeleU's,  liatjan, 

Aniboyna,  Banda  (distinguished  from  C.  anago  by  the  smaUer  eye,  st  »uter 

form,  smaller  head,  and  narrower  lx)rder  of  the  (ins,  tlie  anal  and  tij)  of  tail 

without  black;  probably  a  different  species). 
(hngrellusiwrkiy  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Miis.,  XXIII,  UKK),  p.  347, 

pi.  XI,  Tokyo,  based  on  a  larj?e  example  with  black  i>ectoral;  several  su(!h 

examples  were  taken  by  us  in  Tokyo  Bay  ami  at  Wakanoura.     Exce])t  for 

the  dark  color  of  the  pectorals  no  difference  can  l)e  detecte<l.     The  ins(»rtion 

of  the  dorsal  is  subject  to  considerable  variation. 

Head  1^  in  trunk;  head  and  trunk  lf\  to  1^  in  total;  form  ro])ust; 
snout  short,  hluntish,  5  in  head;  eye  very  large,  about  as  long  as 
«nout;  cleft  of  mouth  reaching  about  to  posterior  part  of  pupil,  BJ  in 
head.      Teeth   less   closely   set   than    in    LrjdoctpJuilm^   all   pointed. 
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Pectoral  2^  iii  heiid,  the  dorsal  beginning  variously  from  above  its  base 
to  nearly  over  its  middle.  Sixty  pores  before  the  vent,  the  por^ 
smaller  than  in  Zejdocephahts. 

Body  light  or  dark  brownish,  the  head  sometimes  dotted;  usually 
two  dark  shades  behind  eyes;  pores  of  lateral  line  inconspicuous; 
cross-series  of  pores  on  nape  not  evident;  pectoral  fin  pale  or  variously 
blackish  {meeki)^  sometimes  entirely  black,  usually  pale,  e^qpecially  in 
the  young;  tip  of  tail  alwa3'S  white;  vertical  fins  with  a  broad  black 
margin.     Length  1  to  2  feet. 

Coasts  of  Japan  and  southward,  very  common  and  much  used  as 
food.  It  varies  somewhat  in  color.  Our  specimens  from  Tok}'o, 
Misaki,  Kobe,  Wakanoura,  and  Nagasaki.     Several  large  specimens 


FlO.  8.— CONGRELLrS  AN  AGO. 

from  Tokio  and  Wakanoura  have  the  pectorals  black  and  correspond 
to  dyn^reUus  meeki^  but  no  other  distinctive  characters  can  l>e  made 
out.  Congrellus  vieeki  is  probably  only  a  highly  colored  adult. 
{Anago^  the  Japanese  name;  possibly  from  an/i^  hole;  go^  child  or 
creature.) 

Family  V.  MITRJ<:NES0CID;^:. 

Scaleless  auguilloid  eels,  with  the  posterior  nostril  not  labial,  the 
tongue  largely  adnate,  the  jaws  not  excessively  elongate,  the  tail 
of  moderate  length,  the  end  of  the  tail  surrounded  bj'^  the  caudal  fin, 
and  the  pectoral  fins  well  developed;  gill  openings  rather  wide;  jaws 
of  moderate  length;  vomer  well  armed.  None  of  these  characters 
appear  to  have  in  themselves  great  importance,  but,  according  to  Dr. 
Gill,  in  the  genus  MurcsncHixx^  the  only  genus  in  which  the  osteology 
is  well  known,  the  characters  are  such  as  fully  to  justify  family  dis- 
tinction.    Dr.  Gill  gives  the  following  diagnosis  of  Muraenesocidae: 

Enchelycephalous  AjKxials  with  the  tongue  not  free,  the  branchiostegal  membrane 
connecting  theopix»8ite  sides  l)elow,  the  epipharyngeals  recluc^  to  one  pair,  and  the 
hypopharyngeals  linguifonn  and  encroaching  on  the  fourth  branchial  arch. 

The  species  of  this  family  are  not  very  numerous,  and  a  large  pi-o- 
poilion  are  American.  In  general  appearance  and  habits  they  approac*h 
the  Congers.  All  are  plainly  colored  and  some  descend  to  rather  deep 
water. 
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a.  Teeth  in  jaws  in  several  aeries,  those  of  one  series  enlarged  and  (compressed,  long 
(Anines  in  front;  vomer  with  several  long  series  of  teeth,  the  middle  one  of 
very  large  canines;  snout  moderate;  dorsal  beginning  alwve  gill  opening. 

Mursmesox.  7. 

aa.  Teeth  in  the  jaws  in  three  series,  those  of  the  median  series  containing  long, 
wide-set  canines;  vomer  with  very  small  teeth;  pectoral  and  vertical  fins  well 
developed,  the  dorsal  inserted  over  the  gill  opening;  snout  very  long,  pointed; 
tail  shorter  than  rest  of  body Oxyconger.  8. 

7.  MUR/ENESOX  McClelland. 

Mur«ne90x  McClelland, Calcutta  Joum.  Nat.  Hist,  IV,  1843,  p.  408  (iricuspicUita), 
Oynoponticus  Coota,  Fauna  Napoli,  Pesci.,  1850,  pi.  xxviii  {ferox  =  savanna). 
Brachyconger  Bleeker,  Nederl.  Tidsskr.,  Dierkunde,  II,  1865,  p.  236  {savanna), 
Ckmgrewx  Gill,  Proc.  U.  S.  Nat.  Mus.,  1890,  p.  234  (talabon). 

Body  robust.  Dorsal  and  anal  fins  well  developed,  the  dorsal  begin- 
ning nearly  above  gill  opening.  Mouth  large;  teeth  in  jaws  in  several 
series,  those  of  one  series  enlarged  and  depressed,  forming  long  canines 
in  front;  vomer  with  several  long  series  of  teeth,  the  middle  one  of 
strong  canines.  This  genus  contains  numerous  species  of  large,  conger- 
like eels,  some  of  which  are  found  in  all  warm  seas.  The}^  are  remark- 
able for  the  strong  armature  of  the  vomer.     {Murcend;  Esox^  pike.) 

z6.  MURANESOX  CINEREUS  (Forsk&l). 
HAMO. 

Muriena  cinerea  or  tota  nrierea  ForhkAl,  Descr.  Aniin.,  1775,  pp.  X,  22,  Reil  Sea. 

Murtenesox  dnereiui  GViSTHBRy  Cat.  Fish.,  VIII,  1870,  p.  46,  Vizagapatam,  Cal- 
cutta, Philippines,  Singapore,  Amoy,  Formosa,  Japan,  Australia. — Nvbtrom, 
K.  Svensk.  Vet.  Akad.  Handl.,  1877,  p.  46,  Nagasaki. 

Mursena  arahica  Schneider,  Syst.  Ichth.,  1801,  p.  488,  after  Forskjil. 

MuTtena  bagio  Hamilton-Buchanan,  Fish  Granges,  XXIV,  1822,  p.  364;  Ganges 
River. 

Murpcnesox  bagio  Peters,  Wiegni.  Archiv.,  1855,  p.  270. — Kaup,  Apodes,  1856,  p. 
116,  pi.  XIV,  fig.  73. — Blkekbk,  Atlas.  Ichth,  Muraen.,  p.  24,  pi.  xxvi,  fig.  2, 
Java,  Pinang,  Bintang,  Singapore,  Sumatra,  Borneo,  Celebes,  Philippines. 

Ophuunm  rostrattu  Quoy  and  (taimard,  Voy.  Uranie,  1846,  p.  242,  pi.  li,  fig.  1. 

Conger  longirostris  Bennett,  Life  of  Raffles,  1830,  p.  692. 

Conger  oxyrhynchus  Eviwrx  and  Souleyet,  Voyage  Bonite,  1,  p.  203,  pi.  ix,  fig.  2. 

Murstnesox  triai^idata^li^hEiA.KSTi,  Journ.  Nat.  Hist.,  IV,  1844,  p.  409,  ])1.  xiv, 
fig.  1,  1844,  River  (ianges. 

Congms  tricuspidattu  Richari^son,  Voy.  Sulphur,  Fish.,  1846,  p.  105,  j)l.  li,  fig.  2, 
and  elsewhere. 

Murtenesox  hamilioni  McC/LELLAND,  Journ.  Nat.  Hist.,  V,  1844,  pp.  182, 210,  pi.  viii, 
fig.  3,  River  Ganges. 

Mursmesox  ftengalenms  McClelland,  Jouni.  Nat.  Hist,  V,  1844,  pp.  182,  210. 

Conger  humo  Schlb(jel,  Fauna  Japonica,  Poiss,  1846,  i>.  262,  pi.  cxiv,  fig.  2,  Naga- 
saki.— Brevoort,  Exped.  Japan,  p.  282,  1856,  Shimoda. 

Omgrn«rpro<^i'M«  Richardson,  Voy.  Erebus  and  Terror,  Fish.,  1846,  p.  110. 

Congrug  angwUidewt  Riciiari>80N,  Voy.  Erebus  and  Terror,  Fish.,  1846,  p.  110; 
China. 

(.hngrus  brefvniJtpis  Richardson,  Voy.  Erebus  and  Terror,  Fish.,  1846,  p.  110; 
locality  unknown. 

Congers  singapurenm  Bleeker,  Verh.  Bat.  (Jen.  Mur.,  XXV,  p.  21,  Singapore. 

Muraenesox  singapvretisvt  Bleeker,  Atla.s  Ichth.  Mur.,  p.  25,  pi.  vii^fig.  2.    [^ 
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Snout  long,  rather  jwinted;  vomerine  teeth  compressed,  with  a  l»sal 
lol)e  in  front  and  l^ehind;  teeth  in  the  inner  series  of  mandible  siiiiihir 
to  those  on  the  vomer,  but  smaller  and  nirely  with  liasal  lo}>es;  teeth 
of  the  outer  series  rudimentary,  not  ))ent  outward.  Dorsal  inserted 
close  l>ehind  Imse  of  pectoral.  Ashy-gray,  sides  silvery;  dorsal  and 
anal  with  a  broad  bhu'k  margin;  pectorals  pale,  or  suffused  with  dusky 
on  the  under  side. 

Length  4  to  0  feet.  A  very  large  eel,  with  very  strong  teeth,  widely 
distributed  in  the  Eju^t  Indies  and  north  to  Japan.  We  follow  Dr. 
Gimther  in  identifying  the  Japanese  hamo^  with  M,  cineren^^  of  the 
Red  Sea,  finding  no  grounds  on  which  to  suspect  difference.  Our 
numerous  specimens  are  from  Tokyo,  Misaki,  Tsuruga,  Wakanoura, 
Onomichi,  Hiroshima,  and  N^igasaki.  It  is  much  used  as  food  and 
known  by  the  name  of  hamo  {Cfum^in*^  Jishy). 

8.  OXYCONGER   Bleeker. 

O.t-ywiif^er  Blekkkr,  Atl&s,  Ichth.  Miinon.  1867,  i».  \^(1eiAognaihu9). 
Body  compressed;  snout  much  produced;  teeth  in  each  jaw  in  about 
three  series;  the  median  series  contjiining  long,  slender  canines,  wide- 
set,  some  of  them  straight,  some  of  them  curved;  vomer  with  series 
of  very  small  teeth.  Pectorals  slender,  well  developed.  Dorsal 
inserted  over  gill  opening.  Nostrils  without  tubes,  the  posterior  in 
front  of  the  eye,  at  some  distance  fnmi  it.     Japan.     {oQvg^  sharp; 

17.  OXYCONGER  LEPTOGNATHUS  Bleeker. 

(\nujer  lepUnjiutthnu  Hlkkkrk,  Act.  S<h'.  ln<U)-NtMlrl.,  Ill;  Japan,  IV,  p.  27,  Xaea- 

Haki. 
(Knj<fm(/er  lepUxjnatlniit  (Ji'STiiEK,  ("at.  Kiphen,  VIII,  p.  49,  1870;  Raiiie  H(MH*inu*n. 

Head  2,\,  in  trunk;  tail  shorter  than  rest  of  body,  about  one-fifth 
longer  than  trunk;  cleft  of  mouth  IS   in  head;  alK>ut  12  canines  on 


FUi.  9.— OXYCONGRR   LKPTOGNATHUS. 


each  side  in  each  jaw;  snout  very  sharp,  2\  in  head;  eve  3f  in  snout: 
pectoral  4i  in  head.  Olivaceous,  sides  silvery,  dorsal  and  anal  each 
with  a  broad  black  margin;  pectoral  pale;  tip  of  tail  white  with  a 
bhu'k  edging.     Coasts  of  Japan,  two  spcvimens  known,  the  original 
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type  from  Nagasaki;  the  second,  here  described,  about  14  inches  long, 
from  the  market  of  Tokyo,  taken  outside  of  Tokyo  Bay^  ^^^  ^^wa  or 
Misaki.     (Xf^rrdg,  slender;  yvdOos^  jaw.) 

Family  VI.  NKTTASTOMID/K 

Eels  without  jx^ctoral  fins,  the  tongue  not  free,  the  posterior  nostril 
before  the  eye,  the  gill  openings  small,  scpai^ate,  subinferior,  the  vent 
remote  from  the  head,  the  tail  ending  in  a  slender  tip,  the  vertical  fins 
moderately  developed;  and  the  jaws  produced,  slender  and  straight, 
the  upper  the  longer,  lx)th  as  well  as  the  vomer  armed  with  bands  of 
close-set  slender  teeth.  The  species  are  allied  to  the  Muixw^rwsocidm^ 
but  are  weaker  fishes,  of  the  deep  sea,  with  fragile  }>odies,  the  skin 
sometimes  charged  with  blac^k  pigment. 

a.  NofltrilH  valvular  on  the  upper  Hurfat*e  of  the  hea<l;  the  posterior  aliove  anterior 
angle  of  eye;  tail  tapt^ring  t4)  a  i>oint;  snout  without  tlt^shy  projtMHion  at  tip. 

NfUaMomn.  9 
tin.  NoHtrils  lateral,  the  jKisterior  slit-like,  in  front  <»f  eye Chlopal:^.  10 

9.   NETTASTOMA  Rafinesque. 
NetUiMwna  Kapinksqitb,  C-aratteri,  et(\,  1810  [meUnmrum), 
Chai'actei's  of   the   genus   included  al)ove.     {vi/TTn^  duck;  arofxa^ 
mouth.) 

i8.  NETTASTOMA    PARVICEPS  Oiinther. 

NeUastorna  jxindce^^  (JtJNTnER,  Ann.  Mag.  Nat.  Hist.,  XX,  1887,  p.  446,  south  of 
Yecio  (Tokyo);  liept.  Challenger  Fishes,  1887,  p.  253,  i>l.  Lxiii,  fig.  A,  same 
specimen. 

Ileatl  small,  its  length  2^  in  distance  from  gil! -opening  to  vent. 
Dorsal  tin  inseiled  in  iulvance  of  gill-opening.  In  other  respects  simi- 
lar to  Nettai<t(yiHa  melmiuruin  of  the  Mediteri-anean.  (Gimther.) 
The  figure  shows  a  row  of  5  or  (>  large  pores  across  occiput;  snout 
2|  in  head;  head  and  trunk  shorter  than  tail,  which  ends  in  a  slender 
point;  45  pores  in  lateral  line  before  vent;  cleft  of  mouth  a  little  more 
than  half  head,  extending  to  just  l)eyond  eye;  eye  4  in  head.  Color 
not  very  dark,  apparently  some  edging  to  the  tins  behind. 

One  specimen  known,  taken  by  the  Challmgtr  south  of  Tokvo  at 
station  232,  in  345  fathoms;  length,  26J^  inches;  not  seen  by  us. 
{Pan^uA^  small;  cepn^  head.) 

lO.  CHLOPSIS  Rafinesque. 

Chhpms  Rafinehque,  Indice  Ittiol.  Sicil.,  1810,  p.  58  (hicoior.) 
Saurenchelys  VvTEBHj  Berliner  Monatsber.,  1864,  p.  397  {cancrivitrn-hirolor,) 

This  genus  suflBciently  characterized  above  differs  from  jYefta^ttoma 

in  the  position  of  the  nostrils,  the  posterior  being  in  front   of  the 

e^'^e,  as  usual  in  congroid   fishes.     Deep  water,     {x^o'f,  twig;    of/'/^, 

appearance.) 
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19.  CHLOPSIS  FIERASPER  Jordan  and  Snyder,  new  species. 

Head  \\  in  trunk;  head  and  trunk  ^l-f^  in  tai!;  snout  produced, 
with  a  slight  fleshy  tip,  2i  in  head;  eye  3}  in  snout;  cleft  of  mouth 
extending  to  posterior  edge  of  pupil;  teeth  sharp,  slender,  rather 
close-set;  doi*sal  inserted  behind  gill-opening  at  a  distance  a  little 
greater  than  length  of  ej'e;  a  mucous  tube,  ])ehind  mxjiput  across  neck, 
without  distinct  pores;  lateral  line  a  continuous  tube,  with  29  large 
slit-like  pores  l>efore  vent.  Depth  of  body  4^  in  head,  tail  tapering 
to  a  moderate  point,  without  filament  at  tip.  Color  light  olivaceous, 
with  silvery  sheen  on  sides  of  head;  posterior  part  of  dorsal  and  anal 
in  the  type  for  a  distance  alx)ut  two-thirds  length  of  head  jet  black  as 


¥Hi.    10.— C'HIX)I*8I8   KIKKANKKR. 


though  dipped  in  ink;  rest  of  tins  pale;  another  specimen  without 
black  on  tail;  a  black  dot  at  base  of  each  doi-sal  and  anal  ray,  that  on 
anal  sending  a  narrow  streak  up  each  ray. 

Two  specimens,  the  type  18i  inche^s  long.  No.  6471,  Stanford 
ITniversity  Museum,  taken  at  Wakanoura,  in  Kii,  Japan;  a  female  with 
ripe  eggs;  the  other  14^  inches  long  (No.  49728,  U.  S.  Nat.  Mus.),  taken 
also  at  Wakanoura.  The  two  specimens  diflfer  a  little,  especially  in  the 
color  of  the  tail,  but  are  evidently  not  of  distinct  species.  The  snout 
of  the  smaller  one  measures  2i{^  in  head.  (Flerai<fer^  a  fish  of  similar 
color;  from  (fuepoc;^   sleek.) 

Family  VII.  MYRID.1^:. 

End  of  tail  surrounded  b\'  the  confluent  vertical  fins;  the  posterior 
nostril  is  in,  or  very  near,  the  upper  lip;  th«  t<^eth  small,  and  the  tongue 
is  more  or  less  fully  adnate  to  the  floor  of  the  mouth.  The  species  are 
usually  of  small  size  and  plain  colors,  more  or  less  worm-like  in  form, 
and  inhabit  sandy  coasts  in  tr<)pi<*al  seas.  They  are  intermediate  in 
character  between  the  Oi^hlchthyhhv  and  the  Mnrarn4'H()cldm,  The 
osteology  has  not  yet  been  carefully  studied,  but  they  will  probablv 
be  found  to  be  most  nearly  relat<^d  to  the  latter  family.     Indeed,  the 
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Jfuraenesocicke^  y^ttaatrnfi  idae^  and  Myridce  are  all  very  close  to  the 
LeptocephalidcB  and  might  be  reunited  with  the  latter,  as  in  Bleeker's 
arrangement. 

a.  Pectorals  present;  dorsal  beginning  near  the  gill  opening yfyria*.  1 1 . 

aa.  Pectorals  wanting;  dorsal  low,  beginning  well  behind  gill  opening. 

MursenichihyH.  12. 

11.  MYRUS    Kaup. 

Myrufi  Kaup,  AiKxles,  1856,  p.  31  {myrua). 
Body  .slender;  nostrils  close  to  margin  of  upper  lip,  the  anterior 
tubular,  the  posterior  lobed.  Pectoral  well  developed;  dorsal  begin- 
ning behind  gill  opening;  caudal  rays  very  short.  Teeth  subequal  in 
bands.  Species  few,  of  the  Mediterranean  Sea  and  Japan,  {/ivpos^ 
an  ancient  name  in  Aristotle  of  some  eel.) 

ao.  MYRUS  UROPTERUS  (Schlegel). 

Conger  uroplenis  Schlkgkl,  Fauna  Japonica,  Poiss.,  1847,  p.  261,  Nagasaki. 
Ophiturwf  wopterus  Bleekbr,  Act.  Soc.  Nederl.,  Ill;  Japan,  IV,  p.  28;  V,  pi.  i, 

fig.  1,  Nagasaki. 
Myrus  uraptenis  GCnther,  Cat.  Fish.,  VIII,  1870,  p.  50,  from  a  specimen  sent  by 

Dr.    Bleeker.— Nyktrom,    K.    Svensk.    Vet.    Akad.    Handl.,   1887,   p.    46. 

Nagasaki. 

Tail  twice  as  long  as  trunk  without  head;  cleft  of  mouth  to  hind 
margin  of  eye;  dorsal  fin  beginning  over  end  of  pectoral;  front  margin 
of  eye  much  nearer  end  of  maxillary  than  tip  of  snout.  Coloration 
plain  brownish.  (Gunther.)  Nagasaki;  not  seen  by  us;  probably 
rare,     {^vpa^  tail;  nrepov^  fin.) 

12.   MURyENICHTHYS    Bleeker. 

Murxnichthys  Bleeker,   Verhand.    Batavia,  Gen.  Munen.,  XXV,   1853,  p.  71 
{gymrwpterm). 

Slender  worm-shaped  eels,  without  pectoral  fins,  and  with  both 
nostrils  on  the  margin  of  the  upper  lip.  Dorsal  and  anal  very  low, 
beginning  far  behind  gill  opening  and  meeting  around  the  tail;  gill 
opening  small;  teeth  .small.  East  Indies  and  Japan,  (pivpatva^ 
moray;  ix^vs;  fish.) 

a.  Dorsal  fin  inserte*!  l)efore  vent. 

6.  Dorsal  fin  inserted  more  than  a  head's  length  before  vent,  at  a  point  nearer  gill 
opening  than  vent;  form  robust,  snout  blunt,  flattish;  top  of  head  with  large 

pores,  fins  well  developed  on  tail mcMoni,  21. 

bth  Dorsal  fin  inserted  less  than  a  head's  length  in  a<lvance  of  vent;  form  slender. 
c.  Snout  short,  blunt,  10  in  head,  not  longer  than  eye;  insertion  of  dorsal  three- 
tenths  of  the  head's  length  before  vent;  head  2f  in  trunk fiatUe,  22. 

aa.  Dorsal  fin  inserted  behind  vent;  snout  long,  sharp,  5}  in  head,  much  longer  than 
eye;  insertion  of  dorsal  three-fourths  head's  length  before  vent;  head  3}  in 
trunk aoki.  23. 
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21.  MURAENICHTHYS  OWSTONI  Jordan  and  Snyder,  new  species. 

Bod}'  luodenitoly  robust,  cylindrical,  the  depth  3  in  head;  head  2| 
in  trunk;  head  and  trunk  1|  in  tail;  ej^e  2  in  snout:  snout  rather  obtui«e, 
flattish  above,  5A  in  head;  cleft  of  mouth  3  in  head,  extending  well 
l)eyond  eye;  teeth  mostly  })iserial;  gill  opening  smaller  than  eye.  r>or- 
sal  inserted  nearer  gill  opening  than  vent  at  a  distance  equal  to  If 
times  length  of  head  in  front  of  vent;  doi'sal  and  anal  well  developed 
on  tail,  the  highest  rays  two-thirds  length  of  snout,  much  higher  than 


Fig.   U.— MURAENICHTHYS  OWSTONI. 


those  on  back.  Lateral  line  nmning  high,  continuous,  about  45  pores 
liefore  vent,  little  cui^ved  alx>ve  throat;  top  of  head  with  about  9  pores 
regularly  arranged. 

Color  uniform  chestnut  brown,  djirker  above  and  scarcely  dotted: 
l)elly  and  tins  paler,  Imt  of  similar  shade. 

Here  described  from  a  specimen,  9  inches  long,  obtained  by  Mr. 
Alan  Owston,  at  Yaeyama  Island,  one  of  the  Ishigaki  group  in  the 
southern  part  of  the  Kiukiu  Archipelago  in  Japan.  Type  No.  ♦>47!i. 
Leland  Stanford  Junior  University  Museum;  a  smaller  specimen  was 
tiikcn  at  the  sjiujc  time. 

This  species  is  close  to  Mifvaenichthys  uuvcroptetuH  from  Amboyna 
and  Solor,  but  has  stouter  body,  larger  fins,  and  the  dorsal  inserted  a 
little  farther  forward. 

Named  for  Mr.  Alan  Owston,  of  Yokohama,  a  well-known  English 
natui-alist  and  collector,  discoverer  of  the  species. 

22.  MURAENICHTHYS  HATT^  Jordan  and  Snyder,  new  species. 

Body  elongate,  subcylindrical,  the  depth  4  in  head;  head  ^J  in  trunk: 
head  and  trunk  1.^  in  tjiil;  eye  2  in  snout;  snout  short,  blunt,  7i  in  head; 


Fin.   12.— MirRAENICHTHYB  HATT^ 


deft  of  mouth  4  in  head,  extending  far  behind  eye;  dorsal  inserted  in 
front  of  vent  at  a  distance  e(|ual  to  three-tenths  length  of  head.  Lat- 
eral line  little  curved  at  throat,  with  54  pores  before  vent.  Color 
brownish,  with  tine  dots  above;  vertical  fins  dusky  behind. 
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One  specimen  13  inches  long,  from  a  rock  pool  at  Wakanoura,  No. 
6473,  Leland  Stanford  Junior  Museum. 

Named  for  Dr.  S.  Hatta,  of  the  Imperial  University,  of  Tokyo,  in 
recognition  of  his  excellent  paper  on  the  Lampreys  of  Japan. 

23.  MURiENICHTHYS  AOKI  Jordan  and  Snyder,  new  species. 

Body  elongate,  wonn-shapexl.  the  depth  4r  in  head;  head  3$  in  trunk; 
head  and  trunk  H  in  tail;  eye  2^  in  snout;  snout  rather  long  and  sharp, 
5i  in  head;  cleft  of  mouth  3 J  in  head,  extending  somewhat  behind 
eye;  dorsal  tin  rudimentary,  inserted  })ehind  vent  at  a  distance  equal 
to  about  2  times  length  of  snout.  Lateral  line  curved  upward  over 
the  throat.     Color  brownish,  with  dark  dots;  sides  silvery;  fins  plain. 

This  species  is  close  to   Jfurwnie/it/ii/s  hfittw^  but    has  a  shorter 


PlO.   13.~MURiKNICHTHYS  AOKI. 


head,  longer,  sharper  snout,  and  the  dorsal  beginning  farther  forward. 
The  type  specimen  No.  t)474,  Stanford  University  Museum,  7i  inches 
long,  is  from  a  rock-pool  at  Misaki.  It  may  prove  indistinguishable 
from  J/.  JuitUn^  but  the  differences  seem  far  too  great  for  the  limits 
of  one  species. 

Named  for  Kumakichi  Aoki,  tislierman,  assisUint  to  Dr.  Mitsukuri 
in  the  Marine  Laobratory  at  Misaki,  and  one  of  the  best  collectors  in 
Japan. 

Family  VIIL  OPHICHTHYID.E. 

SNAKE  EKLS. 

This  family  includes  those  true  eels  which  are  scaleless,  and  have 
the  end  of  the  tail  projecting  beyond  the  dorsal  and  anal  fins,  and 
without  the  rudiment  of  a  caudal  tin.  Anterior  nostrils  placed  in  the 
upper  lip,  opening  downward;  gill  openings  not  confluent;  tongue 
more  or  less  fully  adnate  to  the  floor  of  the  mouth.  The  species  are, 
for  the  most  part,  modenite  or  small  in  size,  and  they  are  very  abun- 
dant in  the  tropical  seas,  especially  about  the  coral  reefs.  The  eggs  are 
numerous,  of  moderate  size,  similar  to  those  of  ordinary  fishes.  Spe- 
cies numerous,  especially  in  the  Tropics.  Many  of  the  species  are 
singularly  colored,  the  bands  or  spots  heightening  the  analogy  between 
them  and  the  serpents. 

a.  Body  without  evident  fins  anywhere  except  a  alight  ridge  along  back;  teeth  all 
small,  conical;  gill  openings  close  together,  subinferior,  (ron verging  forward; 
anterior  nostril  tubular;  tongue  scarcely  free  in  front;  mouth  ainall. 

Sjfhatjt'i/rancfntji.  13. 
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aa.  Body  with  iliHttnct  dorMiI  and  anal  tins. 

h.  Pet'toral  wanting;  dornal  high,  beginning;  on  nape ihlU'chelyai,    14. 

Mk  Pectora!  prwent. 

c.  Vomerine  teeth  none;  teeth  jKunted Ijclurtniu^.   1 5. 

rr.  Vtimerine  teeth  prevent. 
tf.  Teeth  blunt,  inontly  granular  or  molar;  pectoral  fins  present,  mualL 
e.  Dorsal  rather  high,  innerted  on  the  head  before  gill  opening;  anal   not 

nearly  reaching  tip  of  tail ChlentMex.    16. 

#y.  Dornal  l)eginning  behind  gill  opening Pimodonopkia.    17. 

(iff.  Teeth  all  i)ointed,  none  of  them  molar;    pectoral  fins  w^ell  develo|>ed, 
much  longer  than  eye;  gill  openingH  umially  lateral,  sometimes  subin- 
ferior. 
/.  Snout  moderate  or  short,  less  than  one-fourth  head,  the  jaws  not  pro- 
duce<l  into  a  slender  beak. 
g.  Lips  not  fringed  with  conspicuous  barl)el8. 
h.  Teeth  sul)equal,  with  no  elongate  canines  on  jaws  or  vomer. 

I.  Teeth  in  sides  of  upper  jaw  in  several  series  forming  broad  bands; 

jaws  long;  lips  without  {lapilla Xyriftg.   18. 

II.  Teeth  in  sides  of  upi)er  jaw  in  one  or  two  series. 

j.  Dorsal  fin  inserted  over  gill  opening  or  nearly  so;  trunk  very 

long Microdonophis.   19. 

jj.  Dorsal  fin  inserted  well  behind  base  of  pectoral 

Ophichlliux.  20. 

hh.  Teeth  unetpial,  some  of  them  long  iranines,  either  on  vomer  or 

on  sides  of  one  or  >x)th  jaws;  mouth  large,  the  snout  sliort,  and 

the  eyes  more  or  less  superior Mygtriophin.  21 . 

gtj.  LijHs  with  a  conspicuous  fringe  of  barl)el8;  canines  present  on  jaws 

and  vomer;  jaws  rather  long,  the  lower  projecting;  head  depressed ; 

eyes  superior;  tail  shorter  than  rest  of  body ..  Brachysomophis.  22. 

ff.  Snout  long,  the  jaws  produced  in  a  slender  beak;  canine  teeth  strong; 

dorsal  fin  inserted  well  behind  pectorals Oxyttomus.  23. 

18.    SPHAGEBRANCHUS   Bloch. 

SphagehranckoH  Block,  Ichthyologia,  LX,  1795,  p.  88  (ro^lratus). 

Cxcilia  Lac^p^de,  Hist.  Nat  Poiss.,  II,  1800,  p.  136  (bmnderiana  =  c«cu9)  (not  of 

Linnaeus,  a  genus  of  Batrachia). 
Apterichthyfi  De  la  Roc^he,  Ann.  Mus.,  XIII,  1809,  p.  325  {csecas). 
Branderius  Rafinesque,  Analyse  de  la  Natur,  1815,  p.  93  (substitute  for  Cxcilia). 

Very  small  eels  without  fins,  a  slight  fold,  apparently  rayless,  rep- 
resenting the  dorsal;  snout  much  projecting;  teeth  small,  mostly 
uniserial;  gill  openings  inferior,  converging.  Smallest  and  simplest 
in  structure  of  the  Ophichthyidce^  the  species  little  known  and  scaDtily 
represented  in  collections.     (<r^a^,  throat;  fipayxict^  gills.) 

24.  SPHAGEBRANCHUS  MOSERI  Jordan  and  Snyder,  new  species. 

Eyes  well  developed;  head  5|  in  trunk;  head  and  trunk  1^  in  tail; 
snout  sharp,  much  projecting,  its  length  5  in  head;  eye  2  in  snout; 
cleft  of  mouth  3i  in  head;  gill  slits  about  as  long  as  eye,  conver^ng 
forward;  lateral  line  distinct  from  vent  backward.     A  very  slight  fold 
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along  l)ack,  indicating  the  place  of  the  dorsal  tin;  no  evident  tin  mys. 
Color,  light  olive,  finely  dotted;  body  with  broad,  very  faint  dark 
shades,  scarcely  visible,  alternate  with  piiler  areas;  head  mottled  with 
darker. 

One  specimen,  6  inches  long,  type  No.  41^728,  United  States  National 
Museum,  dredged  by  the  U.  S.  Fish  Commission  steamer  Alhatroas  at 
station  3700,  in  Suruga  Bay,  off  Namazu,  in  100  fathoms. 


'/x  in. 


Fig.  14.— Sphaoebranchi's  M(mrri. 

Namedfor  Jefferson  Franklin  Moser,  lieutenant-commander,  U.  S.  N., 
in  honor  of  the  valued  services  to  ichthyology  rendered  by  him  as 
commander  of  the  IT.  S.  Fish  Commission  steamer  AlhatroHH. 

14.  CALLECHELYS  Kaup. 
Callechelys  Kaup,  AikkIch,  1856,  p.  28  {guichenotl). 

Pectoral  tins  wanting;  body  elongate,  compressed;  dorsal  tin  inserted 
on  the  head,  in  advance  of  the  gill  opening;  tail  much  shorter  than 
rest  of  body.  Otherwise  dose  to  (>phlchthui<.  (KaWog^  })eauty; 
iyX^Xvs^  eel.) 

25.  CALLECHELYS  MELANOTiGNIA  Bleeker. 

CiiUechelys  melamtta-nia  Bleeker,  Atla.'*,  Ichthyol.   Miinen.,  1884,  p.  66,  pi.  xmx, 

fig.  2,  Amlx)yna. 
OphichthyH    rnehmoUrnid    (TtxTiiER,   Cat.    Fish.,    VIII,    }>.    87,   Ainl)<)yna,   same 

ppecimen. 

Head  llj  in  tiimk;  head  and  trunk  2.4  times  length  of  tail;  body 
very  slender,  the  depth  2f  in  head;  snout  pointed,  nuich  produced; 
cleft  of  mouth  narrow,  extending  behind  eye;  teeth  pointed,  uniserial; 
those  in  front  above,  strong,  recurved,  in  two  rows;  gill  openings 
inferior,  slightly  convergent.  No  pectoral  tin.  Dorsal  nither  high, 
beginning  above  angle  of  mouth.  Color  whitish  with  a  broad,  well- 
defined,  jet  black  band  along  upper  part  of  side,  forming  about  half  of 
depth  of  body;  head  whitish,  marbled  with  dusky;  dorsal  tin  white  with 
a  broad  black  edge;  anal  white. 

A  very  handsome  eel,  recorded  by  Dr.  Bleeker  from  Amboyna;  a 
single  si^ec'imen  19^^  inches  long  collected  l)y  Capt.  Alan  Owston  at 
Yaeyama,  Ishigaki  Island,  Southern  Kiu  Kiu  group,  and  presented  to 
Stanford  University,     {^i^^ag,  })lack;  raivia,  ribbon.) 

Proc.  N.  M.  vol.  xxiii 55 
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15.  LEIURANUS  Bleeker. 

l^iurantis  Bleeker,  Verb.  Bat.  Gen.  Munen.,  XXV,  p.  36  (lacepedii  =  sr'mi- 

cinctus). 
Stethoptenis  Bleeker,  Verh.  Bat.  Gen.  Munen.,  XXV,  p.  36  {riminefut  =  jwiri- 

CUtCttUf) . 

Body  cylindrical,  mouth  small;  below  the  sharp  proje<?tiii^  snout: 
teeth  {X)inted,  of  moderate  size,  biserial  above,  uniserial  lielow;  no 
teeth  on  vomer;  eye  small;  pectoral  small;  dorsal  and  anal  low.  the 
former  l)eginning  nearly  above  gill  opening. 

Small  eels,  having  the  bright  colors  of  Cldevastes^  but  in  technical 
respects  nearer  Ophichthus^  distinguished  by  the  absence  of  vomerine 
teeth.     (A.f?o?,  smooth;  ovpavo^^  sky,  the  roof  of  the  mouth.) 

a6.  LEIURANUS  SEMICINCTUS  (Lay  and  Bennett). 

Ophiituruat  aemichictus  Lay  and  Bennett,  Beechey's  Voyage,  BlosBoui,  1839,  p.  66. 

pi.  XX,  fig.  4.     Collected  by  Mr.  Lay,  on  Oahu;  24  dark  cross  bands. 
Liuranus  nemicinciuA  Gt*XTHER,  Cat.  Fish.,  VIII,  1870,  p.  54,  Fiji,  China. 
Ophimruif  (or  Sphagehranrhui<)  rimitietis  Richardson,  Voy.  Sulphur,  p.  107,  pi.  ui, 

fig.  1(5-20,  China.    Coll.  Edw.  Belcher  (young,  with  33  dark  bands). 
(Jphimtrus  runinetts  Richardson,  Ichth.  China,  1846,  p.  314. 
>9ethopUrt(i<  rhnitieiuf  Bleeker,  Verb.  Bat.  Gen.  Murscn.,  XXV,  p.  36. 
Lehirn))u.s  hwepetUi  Bleeker,  Verb.  Bat.  Gen.  Munen.,  XXV,  p.  36. 
Lehmmm  c(}!uhrinm  Kaup,  Apodes,  1856,  p.  2. — Bleeker,  Atlas,  Ichth.  Muraen., 

p.  42,  pi.  IX,  fig.  1,  and  of  authors  (by  conhision  with  ChlevoMes  colubrintui). 

Head  6^  in  trunk;  head  and  tnink  one-seventh  longer  than  tail;  depth 
3^  in  head;  cleft  of  mouth  short,  extending  a  little  beyond  eye;  dorsal 
inserted  a  little  posterior  to  l>a8e  of  pectoml,  which  is  nearly  three 
times  the  length  of  the  small  eye;  dorsal  and  anal  extending  to  near 
tip  of  tail.  Whitish  brown  with  24  (24  to  35)  broad  blackish  or  dark 
brown  bands,  much  wider  than  the  interspaces,  but  gi'owing  narrower 
below,  most  of  them  not  meeting  on  the  belly  anteriorly,  those  on  the 
tail  meeting  l)elow  more  or  less  perfectl}^  in  the  large  specimen,  but 
not  in  the  two  smaller  ones.  In  this  regard  and  in  the  width  of  the 
liands  there  is  considerable  variation;  fii-st  two  bands  on  head,  narrow; 
tip  of  snout  and  tip  of  tail  white. 

East  Indies,  not  very  common.  Our  three  specimens,  the  largest 
17i  inches  long,  collected  at  Yaeyama,  Ishigaki  Islands,  in  the  southern 
RiuKiu  Archipelago.  It  was  found  in  company  with  Chlevastes  adu- 
hrl7iws^  a  species  to  which  it  bears. a  remarkable  resemblance,  the  chief 
diflFerence  in  color  being  that  the  dark  cross-bands  in  Leluranvs  mostly 
fail  to  meet  across  the  belly.  If  any  advantage  could  be  supposed  to 
accrue  to  either  of  these  harlequins,  this  would  be  regarded  as  a  striking 
case  of  mimiciy.     (A!?e?;/i/-half ;  (?27ic^{/«-banded.) 
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16.  CHLEVASTES  Jordan  and  Snyder,  ne^A^  genus. 

Chlevcuies  Jordan  and  Snyder,  new  genns  {colubrinus). 

Anal  fin  ending  far  before  end  of  dorsal  on  the  tail.  Teeth  mostly 
blunt,  granular  or  molar;  pectoral  fins  rudimentary;  dorsal  beginning 
before  gill  opening,  on  the  nape.     Colors  variegated. 

One  species  in  the  tropical  seas.  This  genus  is  very  close  to  Myrich- 
thys  (=  Ophisurus  Bleeker,  not  of  Lac^pede),  differing  in  the  disap- 
pearance of  the  anal  fin  far  before  the  tip  of  the  tail.  {x^svaffTtf^^ 
a  harlequin.) 

27.  CHLEVASTES  COLUBRINUS  (Boddairt). 

Mursena  colubrina  Boddjert,  Pallas,  Neue  Nord.  Beytr.,  II,  1781,  p.  66,  pi.  11, 

fig.  3,  Amboyna. 
Gymnothorax  co/u6rinti«  Schneider,  Syst.  Ichth.,  1801,  p.  529,  copied. 
Ophisnms  colubrinus  Richardson,  Voy.  Erebus  and  Terror,  Fishes,  p.  100. 
Opichthja  colubrinus  GDnther,  Cat.  Fish.,  VIII,  1870,  p.  81,  Borneo,  Fiji. 
Muriena  annulaia  Ahl,  De  Mursena  et  Ophichtho,  1789,  p.  8,  pi.  i,  fig.  1,  ICast 

Indies. 
Mursena  fascUita  Ahl,  De  Mursena  et  Ophichtho,  1789,  p.  9. 
Ophisurus  fasciaius  LAC^PiDB,  Hist.  Nat.  Poiss.,  IV,  1803,  p.  686. — Richardson, 

Voy.  Erebus  and  Terror,  Fishes,  p.  100. — Bleeker,  Atlas  Ichth.,  Munen., 

p.  64,  pi.  XXI,  fig.  1. — Kner,  No  vara  Fische,  p.  379. 
PisoodonophU  fasdatus  Kaup,  Apodes,  1856,  p.  53. 

Ophisurus  altemans  Quay  and  Gaimard,  Voy.  Uranie,  I,  p.  243,  pi.  xlv,  fig.  2. 
0])hisurus  fasciatus  var.  latifasciaiv^f  oculaius,  and   semidndus  Bleeker,  Atlas 

Ichth.,  Muraen.,  p.  64. 

Head  7i  in  length  of  trunk;  head  and  trunk  1^  in  tail;  depth  2|  in 
head;  snout  short,  pointed,  much  projecting;  cleft  of  mouth  4  in  head, 
slightly  extending  beyond  eye.  Eye  very  small.  Pectoral  fin  reduced 
to  a  slight  rudiment;  dorsal  inserted  on  top  of  head,  at  a  point  nearer 
snout  than  gill  opening;  dorsal  ending  not  far  from  tip  of  tail;  end  of 
anal  two  heads'  lengths  before  tip  of  tail;  teeth  small,  mostly  biserial. 
Body  brownish  white,  paler  below,  with  29  jet  black  rings,  about  as 
wide  as  the  interspaces  extending  on  the  fins;  tip  of  snout  and  tip  of 
tail  white;  rings  just  as  distinct  on  belly  as  on  back,  but  with  occa- 
sional irregularities. 

According  to  Bleeker  and  Giinther,  there  is  also  a  variet}^  {fasci- 
atus) with  the  interspaces  ornamented  with  ocellate  spots,  and  other 
varieties  are  said  to  differ  in  the  relative  length  of  light  and  dark 
rings,  the  latter  occasionally  not  covering  the  belly. 

East  Indies.  Our  three  specimens  typical  in  color,  collected  by 
Capt.  Alan  Owston,  at  Yaeyama,  Ishigaki  Islands,  southern  Riu  Kiu. 
The  largest  is  16i  inches  long. 

The  close  resemblance  of  this  species  to  Leiuramfssemicifictiisoi  the 
same  waters  has  been  often  noted.     {Coluhe?'^  a  spotted  snake.) 
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17.  PISOODONOPHIS  Kaup. 

Pisoo*ionophM  Kaup,  Apodal  Fishee,  1856,  p.  17  (boro). 
Pisod<miophi:f,  amended  spelling. 

Eels  with  the  blunt  teeth  of  myrichthys  and  the  backward  dorsal 
and  well-developed  pectoral  of  Ophichthus.  Species  slender,  plainly 
colored,  mostly  of  the  East  Indies,  {niao^^  pea;  odovs^  tooth;  o^ij, 
snake.) 

28.  PISOODONOPHIS  ZOPHISTIUS  Jordan  and  Snyder,  new  species. 

Head  3  in  trunk;  head  and  body  If  in  tail.  Body  slender  cylin- 
drical; its  depth  3i  in  head.  Mouth  moderate;  its  cleft  3Jt  in  head; 
snout  sharp  5  in  head;  eye  9  in  head;  teeth  small,  all  rounded  or 
granular  in  narrow  bands;  pectoral  sharp  3^  in  head;  dorsal  inserted 
just  before  its  middle;  dorsal  fin  rather  high,  distinctly  elevated  on 
the  black  patch  in  front,  low  on  the  tail,  which  is  sharp  at  tip. 

Color  blackish  above,  paler  below,  with  vague  pale  blotches  on  side; 
head  with  dark  lengthwise  wrinkles;  lower  jaw  with  six  black  pores 
on  each  side  and  three  behind  rictus;  sides  and  top  of  head  also  with 


Fig.  15.— PISOODONOPHIS  zophistti-s. 


black  pores  regularly  arranged;  snout  with  dark  markings;  dorsal 
with  a  large  jet-black  blotch  in  front;  the  fin  posteriorly  dusky,  with 
a  broad  hhu^k  edge;  anal  pale,  with  a  blackish  edge;  pectoral  black, 
narrowly  edged  with  pale. 

One  specimen  received  from  Asakusa  Aquarium  in  Tokyo,  taken 
outside  the  Bay  of  Tokyo,  near  Misaki.  Type  No.  6475,  Leland  Stan- 
ford Junior  Univ^ersit}^  Museum.     Its  length  is  21  inches. 

This  species  is  evidently  very  close  to  PImcpd/ynophis  ainerhyfruj^^VL:^ 
described  by  Giinther,  Bleeker,  and  Richardson.  In  all  the  numerous 
figures  of  the  latter  species  the  pores  behind  the  rictus  characteristic 
of  I\  zo2)histu(^^  are  not  represented,  and  none  of  Bleeker's  figures 
show  the  black  blotch  and  peculiar  form  of  the  anterior  part  of  the 
dorsal.     {Z6<t)og^  dusky;  icrriov,  dorsal.) 

18.  XYRIAS  Jordan  and  Snyder,  new  genus. 
Xyridi*  Jordan  and  Snydkr,  new  gemis  {rerufmis). 
This  genus  ditfors  from  Ophichthv.s  in  having  the  lateral  teeth  in  the 
upper  jaw  in  a  broad  band  of  about  four  serias;  lower  teeth   larger, 
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movstly  in  one  row;  front  teeth  somewhat  enlarged.  From  Ch^rhimU' 
raena^  with  which  it  agrees  in  this  regard,  it  differs  in  lacking  alto- 
gether the  fringe  of  fine  cirri  or  barbels  along  the  edge  of  the  upper 
lip  characteristic  of  the  latter  genus.  The  teeth  are  all  pointed,  sub- 
equal,  the  pectoral  is  well  developed,  and  the  dorsal  fin  begins  well 
behind  its  tip.     {Svpias^  a  shaveling,  from  the  unf ringed  lips.) 

29.  XYRIAS  REVULSUS  Jordan  and  Snyder,  new  species. 

Head  3i  in  trunk;  head  and  trunk  a  little  longer  than  tail;  depth  4 
in  head;  snout  short,  6f  in  head;  eye  2^  in  snout;  cleft  of  mouth  very 
long,  extending  far  behind  eye,  2^\  in  head;  teeth  in  upper  jaw  in 
about  four  ix)ws  on  each  side,  equal  in  size;  lower  teeth  larger,  close 
set,  mostly  in  one  row;  vomerine  teeth  moderate;  front  teeth  of  upper 
jaw  enlarged;  pectoral  small,  (>  in  head;  dorsal  inserted  behind  gill 
opening  at  a  distance  2^  in  head. 


Fig.   16.— XYRIA8  RKVt'L8U8. 

Color  light  brown,  bluish-white  below,  upper  parts  everywhere 
closely  freckled  with  fine  irregular  brown  spots,  rarely  confluent  and 
of  various  forms,  rather  narrower  than  the  interspaces;  these  spots 
darker  on  head  and  much  more  closely  set;  similar  spots  on  chin;  fins 
all  whitish;  pectoral  a  little  spotted. 

One  very  fine  specimen  35  inches  long  (No.  6476  Leland  Stanford 
Junior  Museum)  was  obtained  at  the  Asakusa  Aquarium,  having  been 
taken  near  Misaki.  The  species  is  very  distinct  from  anything  else 
know^n  to  us.  {Remdmis^  smooth-shaven,  twice  plucked;  from  the 
smooth  lips.) 

10.  MICRODONOPHIS  Kaup. 
Microdmiophis  Kaup,  Apodal  Fishes,  1856,  p.  6,  (altipintm). 
This  genus  is  distinguished  from  Opluclitlma  bv  the  anterior  inser- 
tion of  the  dorsal,  which  is  placed  over  the  gill  opening;  pectoral 
small;  trunk  very  long;  teeth  pointed,  subequal,  all  uniserial.     East 
Indies.     (piiKpos^  small;  odovg,  tooth;  6<f>ig^  snake.) 
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30.  MICRODONOPHIS  ERABO  Jordan  and  Snyder,  new  species. 
MONGAROCHI. 

Head  4r|  to  5  in  trunk;  head  and  trunk  a  little  shorter  than  tail; 
bod\'  rather  slender,  the  depth  2f  in  head;  snout  blunt,  triangular^ 
depressed,  4i  in  head;  eye  small,  2^  in  snout,  the  front  of  the  eve 
slightlj"  nearer  tip  of  snout  than  angle  of  mouth,  the  cleft  of  the 
mouth  extending  well  beyond  eye,  2i  in  head;  gill  opening  small; 
pectoral  small,  4i  in  head;  teeth  subequal,  not  very  sharp,  in  a  single 
row  above  and  below,  the  row  sometimes  somewhat  irregular  or 
partly  divided  into  two;  vomerine  teeth  in  one  row;  nasal  teeth  3 
on  each  side;  no  conspicuous  pores  on  head.  Dorsal  moderate, 
inserted  just  a  little  before  gill  opening;  lateral  line  conspicuous. 

Color  brownish  olive,  white  below;  body  with  large,  round,  brown 
spots  of  varying  size^,  one  large  one  often  alternating  with  two  small 
ones,  the  uppermost  on  the  median  line;  largest  spots  about  one-lifth 
head;  spots  on  head  much  smaller,  crowded,  reducing  the  pale  color  to 


FlO.  17.— MICRODONOPHI8  ERABO. 


reticulations;  lower  jaw  and  throat  spotted;  pectoral  with  five  or  six 
small  spots,  these  faint  in  the  smaller  specimens;  dorsal  with  oblong 
spots  and  markings,  like  those  on  body;  anal  plain  white. 

The  species  is  allied  to  Ophichthm  polyophthalmm  and  with  it 
belongs  to  Kaup's  genus  or  subgenus  Microdonophis^  characterized  by 
the  anterior  portion  of  the  dorsal  and  the  uniserial  teeth. 

Three  specimens  from  Misaki,  the  longest  24  inches  in  length,  type 
No.  6477,  Leiand  Stanford  Junior  University  Museum,  the  others  ±±\ 
and  21,  received  from  the  Asakusa  Aquarium  in  Tokyo,  through  the 
courtesy  of  Professor  Kishinouye,  of  the  Imperial  Fisheries  Bureau. 
It  is  known  as  Mon(jar(Khi  to  the  fishermen. 

Still  another  six^cimen  (No.  81,  Imperial  Museum)  was  pi-esented 
to  us  by  Professor  Ishikawa.  It  is  from  an  unknown  locality,  but  we 
noted  its  identity  with  No.  79,  in  the  same  list,  known  to  be  from 
Boshu  (Awa),  at  the  mouth  of  Tokyo  Bay.  Two  others,  also  from 
Hn  unknown  locality,  supposably  Misaki  and  No.  4733,  Imperial 
University  Museum,  were  presented  by  Professor  Mitsukuri.  Still 
pother,  said  to  be  from  Okinawa,  was  received  from  Yonekichi 
Konieyama,  a  dealer  in  natural  history  si:>ecimens.  The  spotting  of 
ho  body  and  pectoral  fins  differs  considerably  in  these  examples,  hut 
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all  agree  in  the  general  colomtion,  the  very  long  trunk,  the  forward 
insertion  of  the  pectorals,  and  the  uniserial  teeth.  {Fraho  or  Erabo 
unagl^  the  name  of  the  venomous  sea  snake,  Ptaturiis  fasciutus^  of  the 
bays  of  South  Japan.) 

20.  OPHICHTHUS  Ahl. 

Ophichikus  Ahl,  De  Munena  et  Ophichtho,  1789  (ophis). 

Ophisurus  LACEPieDE,  Hist.  Nat.  Poise.,  II,  1800,  p.  98  {aphis). 

Congrus  Rafinesque,  Caratteri,  etc.,  1810,  p.  62  {inaculatus). 

Ophisurus  Swainson,  Nat.  Hist.  Classn.  Anim.,  II,  1839,  p.  334  (pictus-maculatus) . 
(Notof  Lac^pMe.) 

Ceriirurophis  Kaup,  Apodes,  1856,  p.  2  (spadiceus). 

PoecUoceptialus  Kaup,  Apodea,  p.  5  {bonapartei). 

OecUophis  Kaup,  Apodes,  p.  6  {compar). 

Ilerpetoichthys  Kaup,  Apodes,  p.  7  {omatisaimus). 

Elapsopsis  Kaup,  Apodes,  p.  9  (versicolor), 

^furaenopm  Kaup,  Apodea,  p.  11  (ocellatus).  (The  name  wrongly  accredited  to 
Le  Sueur. ) 

Scytalophis  Kaup,  Apodes,  p.  13  {mctgnioculis). 

Leptorhinophis  Kaup,  Apodes,  p.  14  (gomesii). 

Cryptoplerm  Kaup,  Aale  Hamburg,  1859  (puncticeps). 

Iranichlhys  Poey,  Repertorio,  II,  1867,  p.  256  (havannerms) . 

OxyodorUichthys  ¥oEY^  Anales  Soc.  Nat.  Hist.  Esp.,  1880,  p.  254  (macnmis). 

Oj}hichihys  Bleeker,  Giinther,  and  of  recent  authors  generally  (corrected  spell- 
ing)- 

This  genus  contains  all  the  Ophichthyoid  eels  which  have  sharp 
teeth,  no  marked  canines,  well-developed  pectoral  fins,  and  the  dorsal 
inserted  behind  the  head.  The  species  are  very  numerous  in  tropical 
seas,  and  many  attempts  have  been  made  to  split  the  group  into  smaller 
genera.  Notwithstanding  the  great  differences  when  extremes  are 
compared,  these  small  genera  can  not  be  well  defined.  The  generic 
name,  Ophi^unis^  often  used  for  other  groups,  was  an  exact  synonym 
of  Ophichthiis.  {o(/>is^  snake;  ix^^s^  fish;  hence  more  correctly  writ- 
ten Ojjhichthi/fi.) 

a.   Centruropliis  Kaup.     Teeth  alx)ve  in  a  single,  sometimew  irregular  serie.'*;  lower 
teeth  uniserial. 
b.  Color  not  uniform  light  brown;  nape  with  a  broad  blackish  bar,  e(lge<l  l)efore 
and  behind  with  pale;  dorsal  and  anal  with  a  median  dusky  stripe;  dorsal 

inserted  above  end  of  jwotoral rephalozoua.  151 . 

bb.  CJolor  uniform  light  brown;  no  bands  on  head;  dorsal  and  anal  pale,  edge<l  with 
white. 
c.  Dorsal  fin  inserted  Injhind  pectoral  at  a  distance  from  gill  opening  nearly  half 

head;  dorsal  and  anal  elevated  on  tail urohphun.  :i2. 

cc.  Dorsal  fin  inserted  over  middle  of  pectoral  at  a  distance  from  gill  opening 

less  than  one-fifth  head;  fins  not  elevated  on  the  tail n.«ih'i<n\  83. 

aa.  Ilerpetoichthys  Kaup.     Teeth  above  distinctly  biserial;  coloration  uniform  light 
brown,  the  fins  pale. 
d.  Body  rather  stout,  the  dei)th  2 J  in  head;   lower  teeth  uni.serial;  dorsal 

inserted  over  tip  of  pectoral tsuchidic.  84. 

dd.  Body  very  slender,  the  depth  rarely  one-fourth  the  head;  lower  teeth 
biserial;  doi^sal  inserted  well  bebind  jiectoral stenoptcruii.  85. 
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31.  OPHICHTHUS   CEPHALOZONA   Blecker. 

Centrurophis  sjmdicetuf  Kaip,  Apodes,  1856  hg.  1,  (not  description;  not  of  Rich- 
ardson). 

Muraenopm  marginata  Blbeker,  Ned.  Tydskr.  Dierk.,  I,  p.  179  (not of  Peters). 

Ophichthys  cephalozona  Bleeker,  Atlaa  Ichth.  Muraen.,  1864,  p.  49,  pi.  xii,  fig.  2 
(Singapore,  Amboyna) . — Kner,  NovaraFische,  p.  377. — GtJNTHER,  Oat.  Fish., 
VIII,  p.  69,  Amboyna,  Cape  York,  Australia,  Cebu,  Philippine  Itiland^, 
Japan. 

Head  4  in  trunk;  head  and  tinink  about  as  long  as  tail;  niouth  mod- 
erate, extending  slightly  beyond  eye;  snout  pointed,  the  upper  jaw 
much  projecting;  eye  moderate,  2  in  snout,  situated  in  anterior  third 
of  head;  posterior  nostril  in  advance  of  eye;  anterior  with  a  broad 
tube.  Premaxillary  teeth  stout,  in  an  irregular  group;  these  together 
with  a  pair  in  front  of  lower  jaw  stronger  than  the  others,  which  are 
pointed,  fixed,  uniserial.  Pectoral  a  little  more  than  one-fouilh  of 
head.     Dorsal  inserted  above  end  of  pectoral. 

Body  purplish  brown;  nape  with  a  very  broad  cross  Imnd  of  deep 
black,  broadly  edged  with  white  in  front  and  behind.  Dorsal  and 
anal  tricolor,  brownish  at  base,  black  and  white  along  the  margin. 
((xunther.)  Pectoral  dark.  Three  distinct  pores  behind  rictus;  snout 
and  lower  jaw  with  large  pores. 

East  Indies,  widely  distributed,  a  specimen  in  the  British  Museum 
collected  by  Mr.  Jammch  in  '"Japan."  This  belongs  to  a  variety  or 
perhaps  distinct  species,  having  the  nuchal  band  less  distinct,  the  bod}' 
and  fins  marked  with  irregular  dark-brown  blotches  and  the  donsal 
fin  without  pale  edge.     {Ke(t>aXrf^  head;  Zcovi}^  baud.) 

32    OPHICHTHUS  UROLOPHUS  (Schlegel). 

('anger  nrolophm  Schlegel,  Fauna  Japonica,  Foiss.,  1847,  p.  260,  pi.  cviv,  fig.  1 

(Nagasaki.) 
(}})h\chthys  vrolophus  Guntheh,  Cat.  Fish.,  VIII,  p.  73,  after  Srhlegel. — Xystrom, 

K.  Svensk,  Vet.  Akad.  Handl.  1887,  p.  46,  Nagasaki. 

Head  8  in  trunk;  cleft  of  mouth  3  in  head;  eye  If  in  snout;  teeth 
uniserial  in  both  jaws,  those  above  in  front  somewhat  irregular. 
Pectoral  well  developed,  the  dorsal  beginning  behind  its  tip,  its  distance 
from  the  gill  opening  about  2i  in  head;  vertical  fins  somewhat  elevated 
at  the  tail. 

Color  uniform  light  brown;  oblong  brownish  spots  on  head  and 
nape  above;  fins  pale,  with  a  white  margin.     (Schlegel.) 

Nagasaki,  described  from  a  large  specimen,  figured  by  Schlegel; 
not  seen  by  subsequent  writers  unless  our  O,  a^uha<(P  is  the  same, 
which  soems  very  unlikely,     {ovpd^  tail;  Xot^og^  crest.) 

•    33.  OPHICHTHUS  ASAKUS^  Jordan  and  Snyder,  new  species. 

Head  2^  in  trunk;  head  and  trunk  IJ  in  tail;  body  very  robust,  the 
depth  at  gill  openmg  2i  in  head;  mouth  mther  small,  its  cleft  2|  in 
head;  extending  well  beyond  eye;  snout  short,  blunt,  depressed  alx)ve, 
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5i  in  head;  e3'e  inodei"ate  1^  in  .snout;  front  of  eye  about  equidistant 
between  tip  of  snout  and  angle  of  mouth;  teeth  stout,  short  and  rather 
shai-p,  subequal,  in  one  irregular  row  above,  the  lower  apparently 
uniserial;  pectoi'al  roundish,  4^  in  head:  doi'sal  inserted  over  middle  of 
pectoi-al;  distance  from  insertion  of  dorsal  forward  to  gill  opening  6  in 
head;  the  fin  rather  high,  not  elevated  at  the  tail,  the  fin  there  lower 
than  anteriorly;  tail  bluntish;  pores  in  lateral  line  very  small;  head 
with  longitudinal  wrinkles. 


Fl«.   IX. — OPHICHTHUR  ASAKIS.K. 

Color  uniform  olive  brown,  the  belly  paler,  no  dark  streaks  or 
points  on  head;  doi*sal  and  anal  tins  pale,  the  edge  whitish. 

One  specimen  22|  inches  long,  type  No.  6478,  Leland  Stanford  Junior 
University  Museum,  obtained  from  the  Asakusa  Aquarium  in  Tokyo, 
taken  outside  the  Bay  of  Tokyo,  near  Misaki.  The  pale  edge  of  the 
dorsal  and  anal  are  characteristic  of  the  species.  It  is  closely  related 
to  the  species  called  urolophuH  by  Schlegel,  but  in  that  species  the 
dorsal  is  inserted  well  behind  the  pectoi'al  at  a  distance  l>ehind  the  gill 
opening  2\  in  head  according  to  Schlegel's  figure.  Our  specimen 
moreover  shows  no  sign  of  the  elevation  of  the  dorsal  and  anal  on  the 
tail,  which  suggested  the  name  uroloj^hu.^. 

34.  OPHICHTHUS  TSUCHIDiS  Jordan  and  Snyder,  new  species. 

Head  2|  in  trunk;  head  and  trunk  1^  in  tail.  Body  robust,  the 
depth  at  gill  opening  2^  in  head.     Mouth  rather  large,  its  cleft  2i  in 


Fig.  19.— Ophichthi's  tsithid-k. 


head,  the  front  of  eye  midway  between  tip  of  snout  and  angle  of 
mouth;  maxillary  extending  well  beyond  eye.  Snout  short,  blunt, 
depressed  above,  hi  in  head;  eye  large,  1^  in  snout.  Teeth  all  sharp, 
subequal,  those   in    upper   jaw  in   two   distinct  series,  those   below 


874  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


aniserial.    Pectoriai  rather  pointed,  3  in  head.    Dorsal  inserted  over  tip 

of  pectoral,  the  fin  mther  low,  not  elevated  at  the  tail,  distance  from 

gill  opening  to  front  of  dorsal,  2i  in  head;  tail  bluntish;  pjores  in 

lateral  line  evident;  skin  of  head  wrinkled.    Color  unifonii  olive  brown. 

made  darker  by  dark  points,  belly  paler;  dorsal  and  anal  x>ale,  each 

with  whitish  border 

One  specimen,  a  foot  long,  from  Misaki,  No.  6479,  Leland  Stanford 

elunior  University  Museum,  named  for  Mr.  Tsuchida,  asssistant  to  Dr. 

Mitsukuri  in  the  seaside  laboratory  of  the  Imperial  University   at 

Misaki. 

35.  OPHICHTHUS  STENOPTERUS  Cope. 

Ophichthus  sienopterua  Cope,  Trans.  Am.  Phil.  Soc.,  1871,  p.  482,  Japan. 
Tail  nearly  twice  length  of  head  and  trunk.  Teeth  in  two  rows  in 
each  jaw;  vomerine  teeth  mostly  in  two  series;  eye  2  in  snout,  p>ectoral 
5  in  head;  dorsal  beginning  behind  it  at  a  point  li  times  length  of  fin. 
Dorsal  and  anal  very  low,  each  a  mere  fold  in  front.  Brown  above, 
white  below;  anal  and  dorsal  white.  Body  very  slender,  much  as  in 
O.  lumhricoide^  Bleeker.  The  depth  in  lumbricoides  is  less  than  one- 
fourth  the  head,  but  its  fins  are  much  higher  than  in  O.  stenrtpt^-ms. 
{(Trevo^^  narrow;  Trrepov,  fin.)     Two  specimen  said  to  be  from  Japan. 

21.  MYSTRIOPHIS  Kaup.» 
MyHtriopJds  Kaup,  Apoties,  1856,  p.  10  {rosUllatvs) . 
Large  eels,  allied  to  Ophichthit^^  but  distinguished  by  the  presence 
of  large  canines  on  the  jaws  and  vomer.     Snout  short,  expanded  at  tip. 
suggesting  the  muzzle  of  a  crocodile.     Coloration  plain,     {^vtxrpior^ 
a  spoon,  from  the  form  of  the  snout  in  M,  roHtellatU'f<;  otpig^  snake.) 

36.  MYSTRIOPHIS  PORPHYREUS  (Schlegel.) 

Ophimrm  iH)rph\jrms  Schlegel,  Fauna  Japonica,  Poiss.,  1847,  p.  265,  pi.  cxvi,  fig. 

1,  Nagasaki. 
MyHtriophis  por}thijrem  Kavp,  Apodes,  1856,  p.  10,  after  Schlegel. 
Ophichthyft  roMdkUus  GItnther,  in  part,  not  of  Richardson.     (Spei-inien  from 

Japan,  purchased  from  Herr  Frank. ) 

Head  3  in  trunk;  head  and  trunk  a  very  little  shorter  than  tail. 
Cleft  of  mouth  2^  in  head;  .snout  short,  broad,  flattened,  slightly  con- 
tracted behind  its  tip,  like  the  snout  of  the  crocodile,  9^  in  head;  eye  2 
in  snout.  Teeth  pointed,  fixed,  very  unequal;  those  in  front  canine. 
Vomerine  teeth  very  large,  in  one  row,  4  or  5  in  number;  teeth  in 
upper  jaws  in  two  very  distinct  rows,  those  of  the  outer  row  far  apart 
and  larger;  lower  jaw  with  a  single  row  of  large  canines.  Vertical 
fins  moderate;  pectoral  rounded,  6  in  head.  Gill  openings  wide,  close 
together.  Dorsal  beginning  far  behind  pectoral,  the  distance  l)ehind 
gill  opening  two-thirds  of  length  of  head. 


'  The  American  species  hitherto  referred  to  this  genus  have  the  vomerine  teeth 
small  and  the  snout  narrowed.     To  these  the  name  Crottdoiysis  Kaup  (Echioimf  Kaup) 
-ahould  be  applied.     The  species  are  spotted  with  black.  r^  j 
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Purplish  brown,  streaky,  paler  below;  head  with  some  dark  dots 
and  wrinkles;  pores  on  head  not  conspicuous.  Pectoral  pale;  dorsal 
brownish,  with  the  edge  black;  anal  a  little  paler. 

Coast  of  southern  Japan,  leather  rare,  here  described  from  two  speci- 
mens 3i  to  4  feet  in  length,  taken  at  Wakanoura.  Dr.  Gtinther  iden- 
tifies the  species  with  Mystr^iophU  rostellcttiis  from  Senegal,  but  in  the 
Japanese  species  the  head  is  shorter,  and  the  lower  teeth  are  uniserial. 
This  species  is  one  of  the  largest  of  the  Ophichthyoid  eels,  {nop^vpeog^ 
purplish.) 

22.   BRACHYSOMOPHIS  Kaup. 

BrcLchysomophw  Kavp,  Apodes,  1866,  p.  9  (horridtu,) 

?  Achirophichthys  Bleeker,  Poissons  In^.  Murines,  Ned.  Tijdschr.  Dierk.,  II, 
p.  42  {lypus=crocodUinu»  young). 

This  genus  differs  from  Myatrlophis  chiefly  in.  the  presence  of  a  con- 
spicuous fringe  of  papillae  on  the  lips.  The  vomerine  teeth  are 
canine.  Species  East  Indian,  doubtfully  recorded  from  Japan. 
(jSpaxvs^    short;    (Tcopia^    body;  oipig^  snake.) 

37.  BRACHYSOMOPHIS  CROCODILINUS   (Bennett). 

Ophisurvs  crocodilimis  Bennett,  Proc.  Zool.  Soc.  Lond. ,  1833,  p.  32,  Mauritius. 
Brachysomaphis  horridxts  Kaup,  Apodes,  1856,  p.  9,  fig.  6,  Otaheite. — Bleeker, 

Verb.  Med.  Ak.  Amst.,  1868,  II,  p.  303. 
f  AchirophicfUhys  typm  Bleeker,  Ne<l.  Tijdschr.  Dierk.,  p.  42,  Celebes. 
Ophichthyn  crocodilinus  GttxTHER,  Cat.,  VII,  1870,  p.  64,  Galapagos,  Japan. 
Brachysomophis  crocodihnm  Jordan  and  Davis,  Apodal  Fishes,  1892,  p.  6^^6. — 

Jordan  and  Evermann,  Fish.  N.  M.  America,  after  (Tunther. 

Teeth  unequal  in  size;  maxillary  teeth  in  a  double  row,  those  of  the 
inner  row  stronger  and  less  numerous  than  the  outer;  vomer  and 
mandibular  teeth  uniserial,  large  canine  teeth;  head  3  in  trunk; 
snout  extremely  short  and  rather  flattened,  scarcely  twice  as  long  as 
eye,  which  is  small  and  situated  in  the  anterior  ninth  of  the  length  of 
the  head;  vertical  tins  moderately  well  developed;  distance  l)etween 
the  origin  of  dorsal  fin  and  gill  opening  2i  in  head;  pectoral  small; 
bodj"  longer  than  tail.  Upper  parts  brownish,  minutely  dotted  with 
darker;  a  series  of  black  pore^  along  the  lateral  line,  sometimes  a 
whitish  line  across  the  occiput  (Giinther).  East  Indies,  a  specimen 
recorded  by  Giinther  from  the  Galapagos,  and  also  recorded  by  Giin- 
ther, with  equal  doubt,  from  Japan.     {CrocodlllnnH,  like  a  crocodile.) 

23.  OXYSTOMUS  Rafinesque. 

Oxystomm  RAFiNEStii'E,  (-aratteri  di  Alciini  (ieneri,  1810,  p.  62  {hyiilhm»=i<erpem\ 

young) . 
Ophimrm  Risho,  Euroi^  Mend.,  1826,  pp.  Ill,  206  {aerpnut^  not  of  Rafines(jue). 
Jjeptog^mtihm\  Swainson,  Natur.  Hist.  Classn.  Fish.,  II,  1839,  p.  234  {oxyrhyj}chn8= 

Leptorhynchujf  ^MiTU,  lUustr.  Fishes  S.  Afr.,  1840  {nirjtenAin). 
This  genus  is  allied  to  Oplitchthus^  differing  in  the  long  and  slender 
jaws,  similar  to  those  of  Oxycotujt^r^  Chlopaia^  and  XctiaatoHKh     The 
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canine  t-eeth  are  strong,  as  in  ^fyatrophis^  and  the  tail  is  much  longer 

than  the   rest  of  the  body.      Pectorals  well   developed,  the  dorsal 

inserted  well   behind    them.     Teeth    sharp.      (oSv^^  sharp;    fftofia^ 

mouth.) 

38.  OXYSTOMUS  MACRORHYNCHUS   Bleeker. 

I'MIHEBI  (SEA  SNAKE):  DAINANHEBI  (FORMOSA  SNAKE). 

Ophimrm  serpens  Schlbgel,  Fauna  JajK^nica,  Poias.,  1847,  p.  264,  Nagasaki  {not 

Mwrsnui  serpens  Linnseus) . 
Ophiohthys serpens  Gf  nther,  Cat.  Fish.,  VIII,  1870,  p.  65,  specimen  from  Japan. — 

IsHiKAWA,  Prel.  Cat.,  1897,  p.  6,  Tokyo. 
(}j)hmirus  macrorhynehus  Bleeker,  Verh.  Bat.  Gen.  Mursen.,  XXV,  1852,  p.  28, 

Japan. — Brevoort,  Exped.  Japan,  1856,  p.  283,  Shimoda. 

Head  4  in  trunk;  head  and  trunk  IJ  in  tail;  depth  of  body  3i  in' 
head;  snout  shaip  3}  in  head  (4  in  large  example);  eye  large,  3  in 
snout,  nearer  angle  of  mouth  than  tip  of  snout;  cleft  of  mouth  If  in 
head;  teeth  pointed,  fixed,  unequal,  those  above  biserial  on  posterior 
part  of  jaw,  those  below  uniserial;  teeth  of  front  of  jaw  and  on  vomer 
canine;  upper  jaw  with  a  row  of  large  pores;  gill  openings  wide; 
peotoi-al  5  in  head  (6  in  large  example);  the  dorsal  beginning  behind 
tip  of  pectoral  a  distance  about  equal  to  length  of  pectoral. 

Color  brownish,  sides  and  below  silvery;  pectoral  brownish. 

Coasts  of  Japan,  not  rare;  two  specimens  received  by  us,  the  longest 
from  Onasagawa,  through  Yonekichi  Komeyama,  32  inches  long;  the 
other  from  Tokyo  Baj',  presented  by  Dr.  Ishikawa;  still  another,  over 
4  feet  long,  is  from  Misaki.     It  is  known  as  Umihebi  or  DahumhM. 

The  species  is  very  close  to  Oxystomxm  serj)€iis  (Linnaeus)  of  Europe, 
with  which  Dr.  Giinther  identifies  it.  It  seems  to  differ  somewhat  in 
measurements.  The  pectoral  fin  is  a  little  larger,  and  the  head  shorter 
in  relation  to  the  trunk.  At  least,  the  two  species  should  not  be 
united  without  full  comparison  of  specimens,  though  the  published 
accounts  of  O,  se7'j/e7i^  indicate  no  difference  of  importance.  {fiaKpoSj 
long;  pvyxog^  snout.) 

Family  IX.  MORINGUID^E. 

Body  cylindrical,  more  or  less  slender,  the  tail  much  shorter  than 
rest  of  bod}',  usually  bluntish,  with  a  fin  at  the  top.  Posterior  nostrils 
in  front  of  the  small  eye;  mouth  small;  teeth  small,  uniserial;  gill 
openings  rather  narrow,  inferior.  Heart,  placed  far  behind  the  gills. 
Pectoi-als  small  or  wanting;  dorsal  fin  low,  mostly  confined  to  the  tail. 
Small  eels  of  the  tropical  seas,  often  very  slender  or  worm-like,  and 
noted  for  the  extreme  shortness  of  the  tail.  The  genera  are  closely 
related  and  two  of  them  {3f(mngii/f  =  Raitahmira  =  Stilhiscua  and 
AplithalmlchthyH)  are  found  in  the  West  Indies  ag  well  as  in  the  East. 
a.  Pectoral  fin  wanting  or  reduced  to  a  slight  scale-like  appendage;  vertical  fins  dis- 
tinct only  on  the  tail,  not  interrupted  in  the  middle Aphthalmichlhys.  24. 
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24.  APHTHAL-MICHTHYS  Kaup. 
Aphlhalmichthyff  Kacp,  Apodes,  1856,  p.  105  (jnvdnicua) . 
This  genus  differs  from  Mm'ingiui  in  the  little  development  of  the 
fins.     The  pectorals  are  wanting  or  very  nearly  so,  and  the  dorsal  and 
anal  form  low  ridges  developed  as  fin  only  at  the  end  of  the  tail.     Eye 
very  small;  lower  jaw  projecting,     (a,   privative;   otpdaXpios^   eye; 
i>^v?,  fish.) 
ft.  Body  moderately  slender,  the  depth  3  to  4  in  head,  40  to  45  in  entire  length. 

ahbrexiatus.  39. 
cut.  Body  excessively  slender,  the  depth  3}  to  4  in  head,  75  to  100  in  entire  length. 

javanlcus.  40. 

39.  APHTHALMICHTHYS  ABBREVIATUS  Bleeker. 

AphthalmicMhys  ahbrematm  Bleeker,  Ned.  Tyds.  Dierks.  I,  about  1860,  p.  163, 
Java,  etc.;  Atlas  Ichth.  Mursen.,  1864,  p.  17,  pi.  i,  fig.  1,  Java,  Batu,  Cele- 
bes, Temate,  Amboyna,  Timor. 

Moringtui  abbreviata  GtJNTHBR,  Cat  Fish.,  VIII,  1870,  p.  92. 

Head  7  in  ti:unk,  Hi  in  total;  tail  3f  in  total  length;  depth  of  body 
4:i  in  head,  about  45  in  total  length;  cleft  of  mouth  5  in  head;  dorsal 
fin  beginning  three  heads'  lengths  from  tip  of  tail;  the  anal  a  little 
farther  forward;  fin  rays  on  tip  of  tail  as  long  as  eye  and  snout.  Pec- 
toral visible,  but  scarcely  larger  than  eye.     Color  light  T)rown, 

Elast  Indies,  generally  common,  here  described  from  a  specimen  Hi 
inches  long,  taken  by  Capt.  Alan  Owston  at  Yaeyama,  in  the  southern 
Riukiu  Islands.  It  agrees  in  the  main  with  Bleeker's  figure,  but  has 
rather  better  developed  fins.     {Abbrei'^latiis^  shortened.) 

40.  APHTHALMICHTHYS  JAVANICUS  Kaup. 

AphUialmichthyft  jaranicun  Kaup,   Apocies,   1856,   p.   105,  Java. — Bleeker,  Ned. 

Tydsskr.  Dierk.,   I,  p.   164;  Atlas  Ichth.  Miinen.,  1864,  p.  16,  pi.  11,  fig.  2. 

Java,  Celelxjs,  Cerani,  Timor. 
3/art7i<?^ita  jaraniVa  GtJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  92,  Moluccas,  Fiji,  Japan. 

Depth  of  body  75  to  100  times  in  length;  head  15  to  22  times  in 
body;  vertical  tins  reduced  to  a  fringe  at  end  of  tail.  No  pectorals. 
Brownish,  paler  below.     (Bleeker.) 

East  Indies,  recorded  by  Giinther  from  Japan,  doubtless  the  Riu- 
kiu Islands.  Size  larger  than  in  A.  ahbreviatm^  the  body  much  more 
slender. 

Family  X.  MUR/ENID.E. 

MORAYS. 

The  JIunenldre  represent  the  most  degenerate  type  of  eels  so  far  as 
the  skeleton  is  concerned,  and  they  are  doubtless  the  farthest  removed 
from  the  more  typical  fishes  from  which  the  eels  have  descended.  The 
essential  characters  of  the  family  are  thus  stated  by  Dr.  Gill: 

Colocephalous  Apodals  with  conic  head,  fully  developed  ojierciilar  apparatus,  lonjy 
and  wide  ethmoid,  iwsterionnaxillinej^,  pauciserial  teeth,  roundish,  lateral  branchial 
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apertures,  divereifonn  vertical  fius,  pectoral  fins  (typically)  suppressed,  scalelea 
skin,  restricted  interbranchial  slits,  and  very  imperfect  branchial  skeleton,  with  the 
fourth  branchial  arch  modified,  strengthened,  and  supporting  pharyngeal  jaws. 

The  Morays  may  be  readily  distin^iished  from  the  other  eels  by 
their  small  round  gill  openings  and  by  the  absence  of  pectorals.  The 
body  and  fins  are  covered  by  a  thick,  leathery  skin,  the  occipital  region 
is  elevated  through  the  development  of  the  strong  muscles  which  move 
the  lower  jaw,  and  the  jaws  are  usually  narrow  and  armed  with  knife- 
like or  else  molar  teeth.  The  Morays  inhabit  tropical  and  subtropical 
waters,  being  especially  abundant  in  crevices  about  coral  reefs.  Many 
of  the  species  reach  a  large  size,  and  all  are  voracious  and  pugnacious. 
The  coloration  is  usually  strongly  marked,  the  color  cells  being  highly 
specialized.  The  genei*a  10  or  12;  species  120.  The  MttrfBnidce  with- 
out fins  are  the  simplest  in  structure,  but  their  characters  are  those  of 
degradation,  and  they  are  farther  removed  from  the  primitive  stock 
than  such  genera  as  3fu7'(B?m. 

a.  Vertical  fins  well  developed,  the  dorsal  beginning  on  the  head. 

b.  Posterior  nostrils  as  well  as  the  anterior  with  a  long  tube Munena.  25. 

bb.  Posterior  nostrils  circular,  without  tube. 
c.  Teeth  all  or  nearly  all  sharp,  the  longer  ones  depressible  canines. 
</.  Body  stout,  the  depth  more  than  one-third  length  of  head,  the  tail  about 
as  long  as  rest  of  body;  vomerine  teeth,  if  present,  canine-like. 
e.  Depressible  canine  teeth  few  (1  to  10 in  number,  all  told). 

Gymnoihorax,  26. 
ec.  Depressible  canines  very  numerous,  about  30  in  number,  all  told;  teeth 

biserial;  mouth  large,  not  closing  completely jEmagia,  27. 

dd.  Body  very  slender,  the  depth  less  than  one-third  of  head;  tail  longer  than 

rest  of  body;  mouth  small Strophidon.  28. 

cc.  Teeth  mostly  obtuse,   molar-like;   posterior  nostrils  without  tube;  month 

small ;  dorsal  beginning  before  gill  opening EchidncL  29. 

aa.  Vertical  fins  reduced  to  a  rudiment  on  end  of  tail;  teeth  pointed;  posterior  nos- 
tril without  tube;  cleft  of  mouth  not  half  head;  snout  moderate,  about  half 
length  of  gape Uropterygius.  30. 

28.  MUR^CNA  (Artedi)  Linnaeus. 
MORAYS. 

Murxna  Artedi,  Gen.  Pise.,  1738,  p.  23  (in  part;  includes  all  eels). 
Murxna  Linn^us,  X,  1758,  p.  243  {hdena,  etc.;  includes  all  eels). 
Murtmophis  LAc6pfei)E,  Hist.  Nat  Poiss.,  V,  1803,  p.  630  {helena,  etc.). 
Limamursma  Kal'p,  Apodes,  1866,  p.  95  (guttata). 

This  genus  as  now  restricted  contains  numerous  species  found  in  the 
tropical  seas,  distinguished  from  all  the  rest  of  the  family  having 
developed  fins  b}"  the  presence  of  barbels  on  the  posterior  as  well  as 
the  anterior  nostrils.  The  teeth  are  all  sharp  and  the  dorsal  fin  begins 
on  the  head,  {javpaiva  (Moray),  ancient  name  of  Murmna  helena  of 
Europe.) 
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41.  MUR^NA  PARDALIS  Schlegel. 

Murpena  pardalijs  Schlegkl,  Fauna  Japonica,  Poisa.,  1847,  p.  268,  pi.  119,  Naga^ 

saki. — Bleekek,  Act.  Soc.   Indo-Nederl.,  Japan,  VI,  p.  230,  Japan;  Nat. 

Tydsskr.  Xed.  Ind.,  XVI,  p.  206.— (TtJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  99, 

Mauritius. 
Gymnotkorajc  jtardalis  Bleeker,  Atlas  Ichth.  Mursen.,  1864,  p.  86,  pi.  xxv,  fig.  1; 

pi.  XXVI,  fig.  2,  Japan,  Cocos,  Java. 

Head  2i  in  trunk;  tail  a  little  longer  than  rest  of  body;  body  ver}^ 
robust,  the  depth  If  in  head;  snout  pointed,  narrow,  3|  in  head;  pos- 
terior nostrils  with  very  long  tubes,  2  in  snout,  twice  as  long  as  ante- 
rior, which  are  shorter  than  eye;  eye  moderate,  2i  in  snout,  a  little 
nearer  angle  of  mouth  than  tip  of  snout;  mouth  very  large,  not  clos- 
ing completely,  its  cleft  2^  in  head;  canines  strong;  teeth  in  each  jaw 
biserial  in  the  young,  becoming  uniserial  in  the  adult;  about  10  canines 
on  each  side  in  lower  jaw,  besides  smaller  teeth;  2  depressible  fangs 
on  vomer. 

Dark  brown,  clouded  or  vaguely  barred  with  darker,  the  dark  form- 
ing reticulations  around  pale  areas;  everywhere  covered  with  numer- 
ous small  round  yellowish  or  whitish  ocelli  ringed  with  darker,  these 
largest  on  the  lower  parts,  and  on  head  and  belly;  in  the  young  white 
with  dark  cross  bands,  the  white  breaking  up  into  spots  with  age, 
sometimes  partly  confluent;  lower  jaw  with  light  and  dark  crosslmrs; 
no  pale  edgings  to  the  fins. 

East  Indies,  north  to  Japan,  not  rare.  Our  specimens,  three  in 
number,  are  from  Wakanoura,  the  largest  25  inches  long. 

This  species  may  be  at  once  known  from  all  other  Japanese  Morays 
by  the  four  barbels  on  the  snout.  The  spots  on  the  body,  white  with 
black  rings,  are  also  different  from  any  other,     {ndpdakis^  leopard.) 

26.  GYMNOTHORAX  Bloch. 

Gymnothorax  Bloch,  Ichthyol.,  IX,  1795,  p.  85  {reticularis). 

Xycocfon^w  McClelland,  Calcutta  Journ.  Nat.  Hint.,  V,  1844,  p.  173  {literata  = 

tile). 
Thxrodontui  McC/LELland,  Calcutta  Journ.  Nat.  HiHt.,  V,  1844,  p.  174  (reticulata  = 

teasel^xta). 
1  Sidera  Kaup,  Apodes,  1856,  p.  70  (pfeifferi)  (vomerine  teeth  globular). 
Eurymyctera  Kaup,  Apodes,  1856,  p.  72  {crudelis). 
Polyuraiwdon  Kaup,  Apodes,  1856,  p.  96  {kuhli  =  polyuranoilon). 
Tsmiophis  Kaup,  Aale  Hamburg  Mus.,  Nachtrage,  1859,  p.  10  (ire8tplwli=funebris). 
Priodanophis  Kaup,  Aalenahnliche  Fische  Hamburg.    Museum,  1859,  p.  22  {ocel- 

latus). 
Neonmncna  Girard,  U.  S.  Mex.  Bound.  Surv.,  Fishes,  1859,  p.  76  [nigromargi' 

nata-ocellatus) . 
/^<*urfomura?na  Johnson,  Proc.  Zool.  Soc.  London,  1860,  p.  167  (madeirensitt). 

This  genus,  as  here  understood,  comprises  the  great  bulk  of  the 
MurcenidiB^  including  all  the  species  with  sharp  teeth,  the  vomer  with 
a  few  depressible  canines,  the  number  of  depressible  teeth  in  the  mouth 
less  than  ten;  the  body  stout  and  not  greatly  elongate;  the  anterior 
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nostrils  only  tubular,  and  the  dorsal  tin  l>eginnin^  on  the  head.  The 
large  canines,  varying  much  in  number,  are  usualh'  depressible.  The 
Morays  of  this  genus  are  everywhere  abundant  in  the  tropical  seas, 
where  some  of  them  reach  a  great  size.  Thej'  are  the  most  active  and 
voracious  of  the  eels,  often  showing  much  pugnacit}  Most  of  them 
live  in  shallow  water  about  rocks  or  reefs,  {yv^vos^  naked;  ffoipaS^ 
chest,  from  the  absence  of  pectoral  fins.  The  name  Gyrnnot/u/rajp^  based 
on  a  Japanese  Moray  of  this  genus,  mast  take  the  place  of  Lycodont**.) 

a.  (tyrnnothorfuc:  Teeth  of  jaws  uniserial;  mouth  closing  completely. 
b.  General  color  uniform  purplish;  dorsal  and  anal  each  with  a  broad  white  mar- 
gin; dorsal  fin  high;  jaws  with  large  pores alhomarginaUu  42. 

66.  General  color  not  uniform,  the  body  much  spotted  or  banded. 
0.  Body  mottled  or  spotted,  without  distinct  dark  cross  bands. 
d.  Body  with  spots  or  blotches,  of  varying  forms,  some  or  all  of  them  paler 
than  the  ground  color. 
('.  Anal  fin  with  a  distinct  white  margin;  light  and  dark  markings  aminised 
to  form  irregular  diffuse  cross  bands;  head  2  to  2^  in  trunk,  .kidako.  43. 
ce.  Anal  fin  without  distinct  white  margin;  head  2J  in  trunk;  body  with 
dark  lines  and  many  whitish  spots,  some  of  them  ring  like. 

mieronzftpxtii.  44. 
dd,  Bo<iy  with  roundish  black  spots  darker  than  the  ground  color,  the  spots 
on  head  similar;  head  2J  in  tnmk;  tail  longer  than  rest  of  body. 

Tffve^L  45. 

cc.  Boily  pale  brown  with  about  20  broad  dark  bands,  most  distinct  on  belly; 

head  and  back  finely  spotted;  mouth  small retintlarU.  46. 

4a.  GYMNOTHORAX  ALBIMARQINATUS  (Schlegel). 

??Munina  heiHitica  RCppell,  Atlas  Fische,  p.  120,  Red  Sea, — GtJxTHER,  Cat. 

Finh.,  1870,  p.  122,  Amboyna. 
^ft^nv^Hl  alhimarginaia  Schlbgel,    Fauna    Japonica,    1S47,   p.    267,    pi.    cxviii, 

Nagasaki. 
(if/mnothorax  alhinwrffinatun  Bleeker,  Atlas  Ichth.  Munen.,  p.  107,  pi.  xxxvii, 

fig.  2;  pi.  XL,  fig.  3,  Amboyna. 

Head  8^  in  trunk;  tail  nearly  or  quite  as  long  as  rest  of  body;  teeth 
uniserial,  the  canines  scarcely  enlarged;  mouth  closing  completely; 
snout  thick,  of  moderate  length;  eye  small,  2i  in  snout,  nearer  to 
angle  of  mouth  than  tip  of  snout;  cleft  of  mouth  al)out  2|  in  head; 
gill  opening  scarcely  wider  than  eye;  length  of  anterior  nasal  tubes 
less  than  vertical  diameter  of  eye.  Dorsal  fin  very  high,  beginning 
in  advance  of  gill  opening,  the  posterior  rays  higher  than  bodv  l)elow; 
jaws  with  large  whitish  pores,  about  3  above  and  5  below  on  each 
side. 

Color  unifonn  purplish  brown,  paler  l)elow;  dorsal  and  anal  each 
with  a  broad  whitish  margin.     (Schlegel;  Giinther.) 

East  Indies,  north  to  Kiusiu,  not  seen  by  us.  Dr  Gunther  identifies 
the  si>ecies  with  (ryinnothorax  hepdticus  (Riippell),  an  earlier  named 
species  from  the  Red  Sea.  But  as  Bleeker  observes,  this  identity  is 
not  yet  proved,  and  Dr.  Day  records  neither  of  them  from  India. 
(AUnm^  white;  inarginatu^i^  edged.) 
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43.  GYMNOTHORAX  KIDAKO  (Schlegel). 
KIDAKO;  KICHIGAIUNAGI;  UTSUBO. 

Murfvnn  kidako  Schlegel,  Fauna  Japonica,  Poisn.,  1846,  p.  266,  pi.  cxvii,  Naga- 
saki.— Brevoort,  Exped.  Japan,  1856,  p.  283,  Shimcnla. — Nvotrom,  K. 
Svenflk.  Vet.  Aka<l.  Handl.,  1887,  p.  46,  Nagasaki. 

Murivna  similis  Richardson,  Voy.  Erebus  and  Terror,  1847,  p.  83,  Jajmn. — 
Kaup,  Apoiles,  1856,  p.  63. 

Murasna  nuhUa  GDnther,  Cat.  Fish.,  VIII,  1870,  p.  117,  Ja(>an  (not  of  Richard- 
son).— IsHiKAWA,  Prel.  Cat.,  1897,  p.  5,  Sagami. 

Head  2  to  2^  in  trunk;  6^  in  total  len^h;  head  and  trunk  a  little 
shorter  than  tail.  Skin  smooth;  cleft  of  mouth  large,  2^  in  head; 
mouth  closing  completely;  teeth  leather  broad,  all  in  single  series, 
without  Imsal  lobes;  mandible  with  about  16  teeth  on  each  side;  vomer 
with  one  row  of  depressible  teeth;  nasal  tube  rather  shorter  than  eye, 
which  is  nearly  2  in  snout;  snout  5  in  head,  compressed  and  some- 
what produi!ed;  eye  a  little  nearer  tip  of  snout  than  angle  of  mouth; 
gill  opening  not  so  wide  as  eye. 

Color  dark  brown  or  black,  eveiy where  blotched  or  spotted  with 
white  or  yellowish,  the  white  or  yellowish  closely  mixed  with  the 
dark  ground  color,  both  light  and  dark  colors  confluent  in  irregular 
transverse  bands.  In  some  specimens  light  colors  prevail,  in  others 
the  dark;  gill  opening  dark;  angle  of  mouth  black  without  white  spot 
before  it;  no  white  pores  on  lower  jaw;  belly  colored  like  sides,  but 
the  white  markings  more  conspicuous;  dorsal  beginning  well  in  front 
of  gill  opening,  colored  like  the  body  with  dark  brown  and  white 
mottlings;  no  marginal  stripe;  anal  black,  with  a  very  distinct  white 
margin,  chin  and  throat  with  traces  of  dark  streaks. 

Coasts  of  Japan,  generally  common,  varying  much  in  shade  and 
degree  of  mottling  from  almost  gray  to  almost  black.  It  may  be, 
however,  always  distinguished  by  the  white' stripe  along  the  black 
anal.  Our  specimens,  ten  in  number,  are  from  Tokyo,  Misaki,  and 
Wakanoura.  This  species  is  placed  by  Dr.  Giinther  in  the  synonymy 
of  Mnrama  nuMlU^  from  the  East  Indies,  but  that  species  has  a  black 
margin  to  the  dorsal,  as  well  as  the  anal.  The  specimen  described 
above  (Misaki)  is  24^  inches  long. 

As  Richardson,  in  his  a(*count  of  the  eels  of  the  '"Voyage  of  the 
Erehm  and  Terror  "  acknowledges  the  receipt  of  SchlegePs  account  of 
the  eels  of  the  ''Fauna  Japonica,"  we  must  consider  that  Schlegel's 
name  kidako  has  priority  over  Richardson's  name  h!  mil  In  for  the 
common  Japanese  Moray.     (Kidako^  the  common  Japanese  name.) 

Proc.  N.  M.  vol.  xxiii 56 
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44.  GYMNOTHORAX  MIEROSZEWSKII  ( Steindachner) . 

Mxirfjnia  mieroszewakii  Steindachner,  Reise  8r.  Maj.  Schiff  Aurora,  1898,  p.  222, 
Kobe. 

Head  2|  in  trunk;  head  and  trunk  as  long  as  tail;  snout  4f  in  head; 
cleft  of  mouth  2^;  greatest  depth  of  bod}-  li  in  head;  eye  2i  io 
snout;  mouth  not  closing;  the  cleft  long,  the  teeth  pointed,  with  the 
points  turned  backward,  all  one-rowed,  about  13  on  each  side  in  each 
jaw;  no  teeth  on  vomer;  anterior  nasal  tube  half  eye;  posterior  nostril 
without  tube;  gill  opening  as  large  as  eye. 

Body  with  the  skin  wrinkled,  color  light  and  dark  brownish  violet, 
covered  with  innumerable  crossing  lines  of  violet  brown  and  close- 
set,  diffuse,  roundish  spots  of  brownish  white,  occasionally  ring-like; 
black  furrows  between  angle  of  mouth  and  gill  opening;  region  of  gill 
opening,  angle  of  mouth,  and  lower  margin  of  eye  diffusely  blackish; 
front  of  head  above  and  below  dark  grayish-violet;  tail  darker  than 
rest  of  body;  spots  on  tail  smaller,  closer-set  and  better  defined,  the 
reticulate  lines  less  distinct.     (Steindachner.) 

Described  from  a  specimen  85  cm.  long,  obtained  at  Kobe  by 
Dr.  C.  Ritter  von  Mieroszewski,  surgeon  of  the  Austrian  frigate 
Au7*07*an  for  whom  the  species  was  named. 

45.  GYMNOTHORAX  RBEVESI  (Richardson). 

Muriena  reevm  Richardson,  Voyage  Sulphur,  1848,  p.  109,  pi.  xlix,  fig.  2,  on  a 
Chinese  drawing  made  for  John  Reeves,  of  Canton. — Gt^NTHER,  Cat  Fish., 
VIII,  1870,  p.  107,  '*  Japan." 

Head  2i  in  trunk;  tail  longer  than  rest  of  body;  cleft  of  mouth 
wide,  2|  to2i  in  head;  snout  compressed,  rather  short;  eye  moderate, 
more  than  half  snout,  nearer  tip  of  snout  than  angle  of  mouth.  Ante- 
rior nasal  tubes  short;  gill  opening  not  wider  than  eye;  mouth  closing 
completely;  canines  moderate,  few  in  number;  teeth  uniserial,  with- 
out basal  lobes,  about  17  on  each  side  of  mandible. 

Color  dark  brown,  with  several  series  of  indistinct  black  round 
spots,  longitudinally  arranged  and  about  as  large  as  eye;  head  with 
spots  similar  in  size  and  form  to  those  of  body;  fins  without  pale 
margin.     (Gunther.) 

Coasts  of  China,  not  seen  by  us,  recorded  by  Gunther  from  Japan, 
(collection  Jamrach),  probably  from  the  Kiukiu  Islands.  (Named  for 
John  Reeves,  of  Canton.) 

46.  GYMNOTHORAX  RETICULARIS  Bloch. 

Gipnnothorax  reticularis  Bloch,  Auelandiache  Fische,  IX,  1795,  p.  85,  pi.  ccxxrxvi, 
Indian  Ocean. — Schneideh,  Syst.  Ichth.,  1801,  p.  528  (copied). 

Murxixophu  reticularis  LAci:p±DE,  Hist.  Nat.  Poias.,  V,  1803,  p.  628  (copied). 

Mursnia  retiadaris  GtJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  105,  China  Sea,  Japan.— 
IsHiKAWA,  Prel.  Cat.,  1897,  p.  5,  Tokio. 
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Murxna  reticulata  Richardson,  Voyage  Erebus  and  Terror,  1847,  p.  82,  Sea  of 

Borneo.— Kaup,  Apodes,  1856,  p.  60,  fig.  xlix. 
Mursena  minor  Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  269,  pi.  cxv,  fig.  2, 

Nagasaki. 
I^iodonophis  minor  Bleeker,  Verb.  Bat.  Gen.,  XXVI,  p.  123. — Knek,  Novara 

Fische,  p.  382. 

Head  2|  in  trunk;  7^^  in  total  length;  head  and  trunk  a  little  shorter 
than  tail;  snout  short,  blunt,  8  in  head;  nasal  tube  very  short,  about 
half  eye,  which  is  li  in  snout;  mouth  closing  completely;  cleft  of 
mouth  3i  in  head;  teeth  one-rowed,  their  points  turned  backward,  the 
edges  of  some  slightly  serrated,  about  14  on  each  side  of  mandible;  a 
large  depressible  canine  on  vomer;  the  other  teeth  all  or  nearly  all 
fixed;  gill  opening  scarcely  as  large  as  eye,  the  dorsal  beginning  well 
before  it;  dorsal  rather  high. 

Yellowish  or  whitish  brown,  with  15  to  22  dark  cross  bands  made 
up  of  diflferent  brown  spots,  these  mostl}"  turning  into  black  on  the 
belly,  where  they  are  very  distinct;  they  are  also  more  distinct  on  the 
dorsal  fin;  upper  parts  every  where  on  bands  and  between  them  closely 
covered  with  dark-brown  spots  of  diflferent  sizes;  lower  jaw  with  cross 
bands  of  spots.  There  is  considerable  variation  in  the  ground  color 
and  in  the  clearness  of  the  bands  and  spots.  The  bands  are  verj'  dis- 
tinct on  the  ventral  line.  In  life  the  pale  markings  have  a  pinkish 
shade. 

Of  this  small  moray,  we  have  five  specimens,  the  largest  22^  inches 
long,  from  Wakanoura,  and  one  from  Misaki. 

It  can  be  confounded  with  no  other  species  in  Japanese  waters,  as 
no  other  has  dark  bands  distinct  on  the  belly.    {Reticularis ^  netted.) 

27.  ./CMASIA  Jordan  and  Snyder,  new  genus. 

jEmasia  Jordan  and  Snydeb,  new  genus  (lichefiosa)* 

This  genus  diflfers  from  Gymnothorax  in  the  large  mouth  and  very 
numerous  depressible  fang-like  canines,  there  being  about  30  of  these 
in  all  on  jaws  and  vomer.  Teeth  in  both  jaws  biserial,  mouth  not 
closing  completely.  Doubtless  some  of  the  species  hitherto  referred 
^  to  Gymnotho7'ax  belong  to  this  genus,  but  none  of  them  known  to 
us  have  such  an  array  of  bristling  teeth  as  the  type  of  ^masia. 
{ai^aaid^  a  hedge,  from  the  bristling  teeth.) 

47.  ^MASIA  LICHENOSA  Jordan  and  Snyder,  new  species. 

Head  2|  in  trunk,  7  in  total  length;  head  and  trunk  a  little  shorter 
than  tail;  body  robust,  the  depth  about  half  head;  mouth  very  large, 
the  jaws  not  closing  completely;  cleft  of  mouth  2|  in  head;  teeth  very 
sharp,  mostly  set  vertically,  the  long  slender  canines  in  inner  series  of 
both  jaws  and  on  vomer  depressible;  teeth  on  both  jaws  and  vomer 
biserial,  the  teeth  on  vomer  largest;  about  18  large  teeth  on  each  side 
of  lower  jaw;  about  30  depressible  canines  in  all  within  the  mouth; 
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nasal  tubes  much  shorter  than  ej'e;  snout  shaip,  4i  in  head;  e^-e  2^  in 
snout,  nearer  to  angle  of  moutli  than  to  its  tip:  gill  opening  about  a> 
large  as  eye,  dorsal  beginninjg  somewhat  l>efore  it. 

Color  very  dark  brown,  almost  black,  ever3'where  blotched  with 
light  gray,  like  spots  of  lichen;  three  rows  of  larger  spots  on  ea<h 
side,  besides  many  smaller  ones,  all  very  irregular  in  form;  smaller 
spots  of  similar  character  on  head;  spots  of  body  larger  towaixi  head; 
on  belly  the  ground  color  is  reduced  to  irregular  reticulations;  dorsal 
and  anal  fins  colored  like  the  body  without  light  or  dark  edgings;  no 
black  at  angle  of  mouth  or  around  gill  opening.  This  species  is 
strongly  distinguished  by  its  dentition,  there  being  about  30  large 


Fig.  20.— -«m ASIA  uchenosa. 

depressible  teeth  or  fangs  in  its  mouth.  The  absence  of  pale  edge  to 
the  anal  separates  it  at  sight  from  Gytmwtharax  hidako^  which  :t 
resembles  in  color,  although  its  pale  markings  take  the  form  of  lichen- 
like blotches  rather  than  irregular  crossbars. 

Of  this  interesting  spe<*Jes  two  specimens,  each  al)out  22  inches 
long,  were  obtained,  the  one  at  Wakanoura,  the  other  at  Misaki.  On 
the  specimen  from  Wakanoura,  the  pale  spots  are  smaller  and  less 
conspicuous  than  on  the  other. 

Type  No.  6480,  Leland  Stanford  Junior  University  Museum.  Local- 
ity, Wakanoura.     {Lichenosus^  covered  with  lichens.) 

28.  STROPHIDON  McClelland. 
Sirophidon  McClelland,  Caltjutta  Joum.  Nat.  Hist.,  V,  1844,  j).  187  {hngicaudftin= 

Pxeudechidwi  Bleeker,  Atlas  Ichth.,  Miinen.,  1864,  p.  109,  pi.  viii  (no  det^'rip- 
tion;  changed  to  Sirophidon  in  text). 

This  genus  contains  momys  distinguished  by  the  extreme  length  and 
slenderness  of  the  body  and  the  great  number  of  the  tin  rays  (D.  ^"IS^ 
A.  355  in  S,  hnimnuri).  The  species  of  Gyrarutt/u/rcw  have  D.  250  to 
400,  A.  150  to  280.  The  tail  is  not  twice  as  long  as  rest  of  body.  The 
snout  is  small,  and  the  dorsal  begins  well  forward  of  the  gill  opening 
on  the  head.     Species  few.     ((rrpo^^,  twist;  odovs^  tooth.) 
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48.  STROPHIDON  BRUMMERI  Sleeker. 

Mnnena  brummeri  Bleeker,  Nat.  Tyds.  Ned.  Ind.,  XV^II,  p.  137,  Timor. 
Strophidon  or  Pseudechidna  brummeri  Bleeker,  Atlas  Ichth.,  Munen.,  p.  109,  pi. 

xviii,  fig.  1,  Timor,  Ceram. 
Miinrna  brummeri  GCnther,  Cat.  Fish.,  VIII,  1870,  p.  128,  Timor. 

Body  and  tail  very  slender,  the  head  5'i  in  trunk,  the  tail  one-third 
longer  than  rest  of  body.  Cleft  of  mouth  3^  in  head;  teeth  in  single 
rows;  mouth  closing  completely.  Doi*sal  rather  high,  inserted  at  end 
of  second  third  of  length  of  head,  more  than  half  as  high  as  body. 

Uniform  rather  light  brown;  the  head  with  numerous  dark  dots, 
especially  on  the  jaws;  the  fins  with  white  margin. 

East  Indies,  here  described  from  a  specimen  23^  inches  long,  taken 
by  Capt.  Alan  Owston,  at  low  tide,  at  Yaeyama,  Ishigaki  Islands, 
Southern  Riukiu.     (A  personal  name.) 

29.  ECHIDNA  Foster. 

Echidna  Foster,  Enchiridion,  1778,  p.  31  (i^ariegata). 
Gymnomunvna  liActPEDRy  Hist.  Nat.  Poiss.,  V,  1803,  p.  648  (doliaia). 
Gymnopsis  Rafixesque,  Analyse  de  la  Natur,  1815,  p.  93  (doliata). 
Megad^ra  Rafinesque,  Analyse  de  la  Natur,  1815,  p.  93  (rariegaUi). 
3fo/am  Richardson,  Voy.  Erebus  and  Terror,  1846,  p.  79  (ophts=7iehulo8a). 
Prerilophis  Kaup,  Apodes,  1856,  p.  98  (catenahoi). 

This  genus  is  distinguished  from  Gymnotliorax  hy  its  blunt  teeth. 
The  mouth  is  small  and  the  body  little  elongate.  The  name  Echidna 
was  applied  to  this  group  of  morays  long  before  its  use  by  Cuvier  for 
a  genus  of  Australian  Monotremes.     {Jx^Sva^  £^z?,  viper.) 

49.  ECHIDNA  KISHINOUYEI  Jordan  and  Snyder,  new  species. 

Head  Z\  in  tnmk;  head  and  trunk  \\  in  tail;  body  rather  deep,  the 
depth  19  in  length;  cleft  of  mouth  2f  in  head;  teeth  above  in  one 


Fig.  21.— Echidna  kishinouyei. 


series  in  front,  in  two  or  three  series  behind;  the  posterior  teeth 
smaller  and  blunt;  lower  teeth  mostly  uniserial;  mouth  closing  com- 
pletely; eye  small;  snout  short,  blunt,  alK)ut  7  in  head;  dorsal  high, 
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beginning  well  before  gill  opening  at  end  of  second  third  of  head: 
lower  jaw  with  a  few  large  pores. 

Light  brown,  everywhere  closely  marbled  with  dark  brown,  above 
and  below,  the  dark  streaks  conlSiuent;  head  largely  dark  brown;  giU 
opening  a  little  darker. 

One  specimen  12i  inches  long,  Type  No.  6481,  Leland  Stanford 
Junior  University  Museum,  taken  at  Okinawa,  in  the  northern  Riu 
Kiu  by  Yonekichi  Komeyama.  The  species  is  nearer  Echidna  delicatida 
Kaup,  but  both  trunk  and  tail  are  proportionately  longer.  The  dorsal 
in  E.  amhlyodon  is  inserted  farther  back. 

It  is  named  for  Professor  Kishinouye,  of  the  Imperial  Fisheries 
Bureau,  in  recognition  of  his  deep  intei-est  in  the  fish  fauna  of  Japan. 

SO.  UROPTERYGIUS  RUppell. 

Ichihyophis  Lesson,  Voyage  de  la  Coquille,  II,  1830,  p.  120  (pantherinus=marmcra' 

tm;  not  of  Fitzinger,  1829,  a  genus  of  Reptiles). 
Uropterygius  Rt?ppELL,  Neue  Wirbelthiere,  Fische,  1838,  p.  83  (coneolor) . 
Gymnamursma  GCnthkr,  Cat.  Fish.,  VIII,  1870,  p.  133  (not  of  Lao^pMe,  which 

is  Echidna). 
SciUica  Jordan  and  Evermann,  Pish  N.  M.  America,  I.,  1896,  p.  403  {ntcturtu). 

This  genus  contains  those  morays  which  have  the  fins  altogether 
wanting  or  developed  only  at  the  tip  of  the  tail;  the  teeth  are  small, 
pointed,  subequal,  the  mouth  of  moderate  size,  and  the  anterior  nos- 
trils only  provided  with  a  tube.  The  typical  species  have  the  tail 
about  as  long  as  the  rest  of  the  body,  but  the  single  Japanese  species 
agrees  with  the  related  genus  Channojnur<mui  in  the  extreme  short- 
ness of  the  tail.  The  typical  species  have  tubes  on  the  anterior  nas- 
trils  only.  These,  by  some  error,  were  indicated  by  Jordan  and  Ever- 
mann as  forming  a  distinct  subgenus,  Scutioa,  but  Scidica  is  an  exact 
synonym  of  Uropterygius.  The  species  having  tubes  on  the  posterior 
nostrils  should  have  been  set  apart  from  the  others.  For  this  group, 
the  type  being  Lchthyophis  tigrinus  Lesson,  we  ma}^  suggest  the  new 
generic  njame,  Scitticaria.  Murasfiwblenna^  used  for  this  group  by 
Kaup,  is  not  available,  as  its  orignal  type  was  a  Myxin^.  {ovpa^  tail; 
nrepvyiov^  a  little  fin.) 

50.  UROPTERYGIUS  OKINAWA  Jordan  and  Snyder,  new  species. 

Head  8^  in  trunk,  13J  in  total  length;  depth  2  in  head;  tail  very 
short,  2^  in  rest  of  body;  snout  veiy  blunt,  not  depressed,  6  in  head; 
cleft  of  mouth  2i  in  head;  lower  jaw  slightly  projecting;  eye  very 
small,  3  in  snout;  anterior  nostrils  with  a  slight  tube,  shorter  than  eye; 
posterior  nostril  with  a  low  rim,  placed  over  front  of  eye;  mouth  clos- 
ing completely;  teeth  numerous,  sharp,  in  two  rows  in  each  jaw,  and 
on  vomer;  canines  of  vomer  and  of  inner  series  of  jaws  depressible; 
about  20  teeth  on  each  side  of  mandible;  no  conspicuous  pores  on  head, 
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except  2  or  3  on  anterior  part  of  edge  of  upper  jaw;  no  trace  of  tins 
except  a  very  slight  fold  on  top  of  tail. 

Color  uniform  cinnamon  brown  above  and  below;  a  darker  .shade 
about  gill  opening. 

One  specimen  in  excellent  condition,  No.  6482,  Leland  Stanford 
Junior  University  Museum,  from  Okinawa,  in  the  northern  Riu  Kiu, 


FlO.  22. UR0PTEBYGIU8  OKINAWJK. 

collected  by  Yonekichi  Komeyama,  of  Tokyo.  It  is  distinguished  from 
other  species  of  the  genus  by  the  very  long  body  and  very  short  tail. 
From  other  Japanese  morays,  the  absence  of  fins  on  the  back  at  once 
separates  it. 

RECAPITULATION. 

Onler  SYMBRANCHIA. 
Family  I.     Monopterid.k. 

1 .  Monoptentfi  Lac^p^de. 

1.  albwi  (Zuiew).     Okinawa,  Amami-OHhema. 

Onler  APODES. 

Suborder  EXCHELYCEPHALI. 

Family  II.     Anguillid^.. 

2.  AnguiUa  Shaw. 

2.  japmiica  Schlegel.     Hakodate,  Aomori,  Same,  Mataushima,   Sendai,  Tokyo, 
Misaki,  Wakanoura,  Omura  Bay,  Kunime,  Nagasaki. 

Family  III.     Syxaphobranxhid.k. 

3.  Synaphobranchus  Johnson. 

3.  affinis  (Gunther).    Totomi  Bay,  Tokyo,  Misaki. 

4.  ircuxmin  Jordan  and  Snyder.    Myiako. 

5.  jenkimi  Jordan  and  Snyder.      Enoshima. 

4.  Histiobranchiis  Gill. 

6.  baihybius  (Gunther).     Not  taken  by  uh. 
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Family  IV.     Leptockphalid^ 

5.  IjejAwejyhalns  Scopoli. 

7.  myrioMer  (Brevoort).     Hakodate,  Mororan,  MaUushima,  Same,   Toky(». 

Misaki,  Hakata,  Hiroshima,  Wakanoura,  Kobe,  Onomichi.  Xagasaki. 

8.  erebennus  Jordan  and  Snyder.     Misaki,  Wakanoura. 

9.  kiwfiuanus  Jordan  and  Snyder.     Hakata. 

10.  japonicus  Bleeker.     Not  seen. 

(a)  heterognaihus  Bleeker.     Not  seen. 

1 1 .  riukiuanu»  Jordan  and  Snyder.     Yaeyama,  Ishigaki  Islands. 

12.  nifttiromi  Jordan  and  Snyder.     Nagasaki. 

13.  retrotinctus  Jordan  and  Snyder.     Tokyo. 

6.  ron^e//iM  Ogilby. 

14.  megastomus  (Giinther).     Misaki,  Totomi. 

15.  anago  (Schlegel).     Tokyo,  Misaki,  Kobe,  Wakanoura,  Nagasaki. 

Family  V.     MrRiEXESociD-E. 

7.  Mnra'n^'iio.r  McClelland.    ■ 

16.  cinereujt  (ForskAl).    Tokyo,  Misaki,  Tsuruga,  Wakanoura,  Onomichi,  Hiro- 

shima, Nagasaki. 

8.  (Kryamger  Bleeker. 

17.  ^/)/o<7;}(7//n/*  Bleeker.     Awa. 

Family  VI.     NETTA^m)MII)JE. 

9.  NetUixtoma  Rafines(]ue. 

18.  jHtrricrps  Giinther.     Not  seen  by  us. 

10.  ( 'hlopiii»  Rafinescjue. 

19.  rieraj*ftr  Jonlan  and  Snyder.     Wakanoura. 

Family  VII.     Myrid.«. 

11.  Mt/rtui  Kauj). 

20.  unipteriis  (Schlegel).     Not  seen  by  us. 

12.  }fur<riiichthij!i  Blocker. 

21.  oi/v</o»?  Jordan  and  Snyder.     Yaeyama,  Riukiu. 

22.  hattie  Jordan  and  Snyder.     Wakanoura. 

23.  aok'i  Jordan  and  Snyder.     Misaki. 

Family  VIII.     OpHicHTHviDiE. 

13.  Sphagthrnnchuft  Bloch. 

24.  mcm'ri  Jordan  and  Snyder,     Suruga  Bay. 

14.  Ca  I  I  cch  eh/i*  Kaup. 

25.  miianofania  Bleeker.     Yaeyama. 

15.  Jjclnranu^  Bleeker. 

26.  snnicinctuH  (Lay  and  Bennett).     Yaeyama, 
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Family  VIII.     Ophichtityid.e — ContiniieHl. 

16.  OilevtiMeit  Jonlaii  and  Snyder. 

27.  colnl/riuHM  (Boddaert).     Yaeyania. 

17.  Plsooiionophi^  Kaup. 

28.  zophiMiuM  .Ionian  and  8nyder.     Misaki. 

18.  A'/zr/zw  Jonlan  and  Snyder. 

29.  rentbiHn  Jonlan  and  Snyder.     Misaki. 

19.  yficr(xlonophii(  Kaup. 

80.  erabo  Jonlan  and  Snyder.     Misaki,  Awa,  Okinawa. 

20.  fyphichthni*  Ahl. 

31.  rephalozmui  Bleeker.     Not  seen. 

32.  urolophus  (Schlegel).     Not  seen. 

33.  (miknax  Jordan  and  Snyder.     Mieaki. 

34.  tmchidie  Jordan  and  Snyder.     Misaki. 

35.  stenoptenis  Cope.     Not  seen. 

21.  Mt/fUriophis  Kau)). 

36.  jHtrphyrruH  (St-hlegel).     Wakannnra. 

22.  BrnchymrmtpJnn  Kau]>. 

37.  rrorodolirniA  (Bennett).     Not  seen. 

23.  Oj'i/Hiomv^  Rafinesqne. 

38.  inarrorhtpichnff  lileeker.     Misaki,  Onasagawa,  Tokyo. 

Family  IX.     Mokinguid.k. 

24.  ApWiahnichthyH  Kaup. 

39.  abhrevialns  Bleeker.     Yaevama. 

40.  jdvanicuH  Kaup.     Not  seen. 

Snlxjnler  COLOCEPHALI. 
Family  X.     Mi'r.*:xid/K. 

25.  Muranm  Linnauis. 

41.  jw/rda/*>  Schlegel.     Wakanoura. 

26.  (wijmnoihorcu-  Blot-h. 

42.  «/Wmar<7/?jff/H«  (Schlegel).     Not  seen. 

43.  kidako  (Schlegel).     Tokyo;  Misaki,  Wakanoura. 

44.  mieroszeu'skii  (Steindachner).     Not  seen. 

45.  r^rrm  (Richardson).     Not  seen. 

46.  reticidaris  Bloch.     Wakanoun\;  Misaki. 
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Family  X.     Murjexid^ — Continue<l. 

27.  .fCmasia  Jordan  ami  Snyder. 

47.  lichenoMi  Jordan  an<l  Snyder.     Wakanoiira;  Miraki. 

28.  Srophidon  McClelland. 

48.  brummeri  Bleeker.     Yaeyania. 

29.  Echidna  Forster. 

49.  kishinonyei  Jordan  and  Snyder.     Okinawa. 

30.  Vropterygiu*  Kupi)ell. 

50.  ohinaux  Jordan  and  Snyder.     Okinawa. 
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A  REVIEW  OF  THE  CARDINAL  FISHES  OF  JAPAN. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

0}  the  Leland  Stanford  Junior  Univemty, 


In  the  present  paper  the  species  of  Apog&tiidcB  known  from  the 
waters  of'  Japan  are  brought  under  consideration.  It  is  based  on  col- 
lections obtained  by  the  authors  in  1900  for  Leland  Stanford  Junior 
University,  as  well  as  upon  a  study  of  the  Japanese  fishes  belongfing 
to  the  United  States  National  Museum.  A  series  of  duplicates  of  the 
fishes  collected  by  the  authors  has  been  placed  in  the  United  States 
National  Museum. 

Family  APOGONID.E. 

CARDINAL  FISHES. 

Body  oblong  or  elongate,  sometimes  compressed  and  elevated,  covered 
with  rather  large  scales,  which  are  striated  and  ctenoid,  or  sometimes 
cycloid;  cheeks  scaly;  lateral  line  continuous;  cleft  of  mouth  wide, 
oblique;  villiform  teeth  on  jaws  and  vomer,  and  sometimes  on  palatines; 
canines  sometimes  present  (teeth  wanting  in  Brejphostomay,  preopercle 
with  a  single  or  double  ridge,  its  edges  entire  or  serrated;  opercular 
spine  little  developed;  lower  pharyngeals  sepai-ate,  with  sharp  teeth; 
pseudo-branchise  present;  branchiostegals  6  or  7.     Dorsal  fins  well 
separated,  the  first  with  6  to  9  rather  strong  spines;  no  dorsal  sheath  or 
furrow;  anal  fin  short,  with  2  or  3  spines;  ventral  tins  thoracic,  I,  5, 
without  axillary  scale.     Gill-rakers  slender;  gill  membranes  separate, 
free  from  the  isthmus.     Small  fishes  of  the  Tropics,  especialh^  abun- 
dant in  the  East  Indies,  some  of  them  in  fresh  waters,  most  of  them 
in  rather  deep  waters.     In  Japan,  notwithstanding  their  small  size, 
they  have  great  importance  in  the  markets  as  food-fishes, 
a.  Vent  posterior,  not  far  from  front  of  anal  fin. 
h.  Apogoninse,  Anal  spines  2;   body  oblong;  teeth  present,  in  jaws  at  least;  preo- 
percle with  a  double  ridge. 
c.  Canine  teeth  none,  the  teeth  all  villiform;  lateral  line  normal;  palatines  with 
teeth. 
d.  Scales  large,  20  to  30  in  lateral  line. 
e.  Preopercle  with  its  margins  entire;  dorsal  spines  7;  anal  with  8  to  12  soft 
rays Apog(michthy9.  1. 
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ee.  Preopercle  with  its  margins  both  serrate,  at  least  in  the  young. 

/.  Anal  with  8  to  10  soft  rays;  first  dorsal  with  6  or  7  spines Apogtm.  2. 

ff.  Anal  with  13  to  17  soft  rays;  first  dorsal  with  6  spines Arrhamw.  3. 

rr.  Canine  teeth  present;  scales  large;  anal  with  7  to  9  soft  rays. 

g.  Dorsal  spines  6;  preopercle  serrate PaTamia.  4. 

gg.  Dorsal  spines  8  or  9;  preopercle  with  no  bony  serrations. 
h.  Jaws  with  a  few  canines  and  a  band  of  villiform  teeth;  scales  large 

(about  36)  Melanostoma.  h. 

hh.  Jaws  with  many  canines  and  no  villiform  teeth;    scales  snial. 

(about  62) Tttei^ipins,  6. 

bh.  Scombropuis.  Anal  spines  3  or  4;  body  elongate:  mouth  large;  soft  dorsal  and 
anal  long  of  12  to  13  soft  rays;  dorsal  spines  8;  scales  small;  preopercle  with 

a  single  ridge Sn/mbrops.  7. 

aa.  Acro]X)mina\  Vent  anterior,  nearer  root  of  ventrals  than  origin  of  anal;  opercu- 
lum produced  in  a  long,  denticulateil  point;  preopercle  entire;  jaws  with  small 
canines;  palatines  with  teeth;  scales  mo<lerate;  lower  jaw  longest.  D.  Vll-I, 
10.     A.  Ill,  7 Acropoma.  8. 

1.  APOGONICHTHYS  Bleeker. 

Apogonichthys  Bleeker,  Floris,  1864,  p.  321  (perdu:) . 

This  genus  differs  from  Apogon  only  in  having  the  preopercle  entire 
at  all  ages;  scales  very  large  (20  to  26)  and  cycloid.  Doi'sal  spines  7 
in  typical  species,  the  soft  dorsal  and  anal  with  9  to  12  rays.  Small 
species,  similar  in  habit  to  those  of  A]x>gon^  found  in  the  tropical  sea^s. 
{Apogim^  ix^v^^  fish;  a,  without;  ncoy^'^',  beard,  being  thus  distin- 
guished from  the  bearded  mullet,  Mvllus  barhafus,) 

a.  Soft  dorsal  with  a  large  black  ocellus  at  the  base  of  its  last  4  rays;  anal  hlark 

edged carhifUu$.  1. 

aa.  Soft  dorsal  edged  with  black,  but  without  black  ocellus  at  base;  anal  pale. 

ghgtt.  2. 

X.  APOGONICHTHYS  CARINATUS  (Cu\uer  and  Valenciennes). 

ICHIMOCHI. 

Apogon  carinaim  Cuvier  and  Valenciennes,  Hist.  Nat.,  Poiss.,  II,  1828,  p.  157, 
Japan,  Coll.  Langsdorff.— Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  3, 
Nagasaki.— Nystrom,  Handl.  Svensk.  Vet.  Akad.,  1887,  p.  8,  Nagasaki. 

Apogonichthys  carinatus  Bleeker,  Floris,  1854.,  p.  321;  Verh.  Bat.  Genooli«ch., 
XXVI,p.  56,  pi.  I,  fig.  3.— GtJNTHER,  Cat.  Fish.,  1, 1870,  p.  247,  after  Bleeker. 

Head  2|  in  length;  depth  2t;  depth  of  caudal  peduncle  2  in  head; 
eye  ^;  interorbital  space  3^;  snout  4i;  maxillaiy  IJ;  D.  VII-I,  9; 
A.  II,  8;  scales  in  lateral  series  25;  in  transverse  series  9. 

Bod}'  rather  robust;  the  head  large.  Interorbital  space  somewhat 
convex.  Snout  about  equal  to  diameter  of  eye.  Mouth  large;  very 
oblique;  lower  jaw  slightly  projecting;  maxillary  extending  beyond 
pupil,  sometimes  reaching  bej'ond  posterior  border  of  eye.  Spinous 
dorsal  \ow.  Soft  dorsal  and  anal  high,  in  some  specimens  almost 
reaching  base  of  caudal  when  depressed.     Caudal  truncate  posteriorly. 

Dull  reddish  olive,  the  edges  of  the  scales  sometimes  but  not  always 
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dusky;  head  dusky  above  on  the  naked  rugose  skin.  First  dorsal 
largely  black;  second  dorsal  with  a  large  jet  black  spot  at  base  of  the 
last  4  rays;  this  in  highl}^  colored  specimens  surrounded  by  a  yellowish 
ring.  Anal  with  a  black  edge.  Caudal  dusky  behind.  Paired  fins 
pale. 

Coast  of  Japan  and  southward.     Our  specimens  are  from  Misaki, 
Wakanoui-a,  and  Nagasaki.     From   Misaki  we   have  a   single  large 


FKJ.  1.— APOGONK  HTHYH  <  ARINATIS. 

example,  here  figured,  which  is  much  darker  in  color  than  the  others, 
"each  scale  having  a  broad  edging  of  black  points.     Except  in  color  no 
other  difference  appears.     Length  100  to  150  millimeters. 

{Caniiatus^  keeled,  from  the  prominent  lateral  line,  a  character  of 
no  impoi-tance.) 

2.  APOGONICHTHYS  GLAGA  (Bleeker). 

Apogoii  glaga  Bleeker,  Verh.  Bat.  Gen.,  XXII,  Perroiden,  p.  2i). — Day,  Fislies 

India,  p.  62,  pi.  xvi,  fig.  10. 
Apogonichthys  gkiga  Bleeker,  Verh.  Bat.  Gen.  XXVI,  Irlitli.  Ja])an,  j).  57. — 

GtJNTHER,  Cat.  Fish.,  I,  p.  247. 
Amia  glagn  Bleeker,  Atlas    Ichth.    Percoid.,  1876,  p.   1(K),  j>l.  xxxiii,  fig.  1, 

Singapore,  Bangka,  Java. 

Head  2t  in  length;  depth  21;  eye  4  in  head;  I).  VII-1,  9  or  10;  A. 
11^  8  or  9.  Scales  25.  Body  rather  deep,  the  back  elevated;  maxil- 
lary extending  a  little  beyond  eye;  dorsal  spines  short  and  slender; 
caudal  truncate. 

Color  olivaceous,  reddish  below;  sides  with  small  blue  spots  arranged 
in  lines  along  the  rows  of  scales;  no  caudal  spot;  first  dorsal  dull 
orange;  second,  black  at  tip  with  small  pale  spots  on  the  membmnes: 
no  black  oceUus;  caudal  black  at  tip;  pectorals,  anal,  and  ventrals 
light  yellow. 
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East  Indies,  said  by  Bleeker  to  range  northward  to  Japan.'  It  is 
likely  that  faded  specimens  of  A,  oarvnatus  have  been  mistaken  for  iL 
It  may  be  easily  recognized  by  the  absence  of  dorsal  ocellus  and  of 
seme  on  the  preopercle.    {Glaga^  the  Malay  name.) 

2.  APOGON  Lac^p^de. 

Amia  Gkosow,  Zoophyi.,  1763,  p.  80  (moluccensU;  nonbinomial). — Gill,  Pmc 
Acad.  Nat.  Sci.  PhUa.,  1862,  p.  237  {imberbis;  scales  20  to  28). 

ApogoH  Lacepsdb,  Hist  Nat  Poias.,  Ill,  1802,  p.  411  {ruber =imberbis), 

OttorhinchM  Lacepkde,  Hist  Nat.  Poiss.,  IV,  1802,  p.  165  (feurieu). 

Matioprion  Poey,  Memorias,  II,  1860,  p.  123  {inaculattui) . 

/  Lepidamia  Gill,  Proc-  Acad.  Nat.  Sci.  Phila.,  1863,  p.  81  {kalosoma;  scales  33 
to  381. 

Mhfttunut  Krsfft,  Proc.  Zool.  8oc.  Lond.,  1867,  p.  942  (ItnuUus) 

Body  oblong,  compressed,  t^overed  with  large,  ctenoid  scales.  Lat- 
eral line  continuous,  with  20  to  30  scales.  Head  large;  mouth  wide, 
oblique,  the  maxillary  extending  to  below  middle  of  the  large  eye; 
villiform  teeth  on  jaws,  vomer,  and  palatines;  no  canine  teeth;  pre- 
opei"cle  with  a  double  ridge,  the  edge  somewhat  serrate,  at  least  in 
the  young,  becoming  entire  with  age  in  some  species;  opercle  with  a 
spine  l>ehind.  Gill  rakers  rather  long,  Doi-sal  spines  6  or  7,  strong; 
second  dorsal  remote,  short;  anal  with  2  spines  and  8  or  9  soft  rays, 
the  second  much  the  longer,  the  soft  part  similar  to  the  soft  dorsal; 
pectorals  and  ventrals  moderate;  caudal  concave  or  convex:  vertebne 
11+14=25.  Warm  seas;  the  species  numerous.  The  species  are 
much  alike  in  form,  but  differ  greatly  in  markings,  the  ground  color 
being  usually  bright  red  or  reddish  silvery.  The  principal  groups 
differ  in  number  of  dorsal  spines  and  in  the  form  of  the  caudal.  Most 
of  the  Pacific  species  belong  to  the  subgenus  Ostorhinchvs;  all  of  the 
Atlantic  to  the  typical  subgenus  Apogon. 

I.  Ostorhinchuf,     First  dorsal  with  seven  spines. 
a.  Caudal  fin  rounded  or  subtruncate,  its  base  without  distinct  round  black  spot; 
sides  without  black  lateral  stripe. 
h.  Side  without  narrow  vertical  brown  hars. 
r.  Fins  blackish  or  with  black  markings. 
</.  Top  of  head  dusky,  without  conspicuous  black  dots;  preopercle  without 
black  line;  body  deep;  scales  firm;  fins  blackish;  caudal  and  pectoral 

yellowish rdffer.  3. 

(fft.  Top  of  head  sprinkled  with  very  distinct  black  dots;  a  black  line  along 
inner  margin  of  preopercle;  spinous  dorsal  black  at  tip;  soft  dorsal 

with  two  black  Itands margituxiuB.  4. 

cc.  Fins  all  j>ale;  body  without  black  markings unicolor,  5. 

hh.  Side  with  8  to   12  narrow  brownish  vertical   crossbars,  the  ground  color 
silvery;  dorsals  and  caudal  obscurely  dark  edged;  scales  thin  ..linfatu*.  6. 
aa.  Caudal  fin  lunate  or  forked;  dark  stripes,  if  present,  horizontal;  hereof  caudal 
with  a  very  distinct  round  black  spot;  snout  pointed. 
e.  Sides  of  body  with  3  to  7  stripes  extending  from  head  to  tail. 


1  / ' 
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/.  Distinct  stripes  on  side,  at  least  4  in  number,  the  upper  and  lower 
of  the  four  converging  over  and  behind  the  caudal  spot;  top  of 

head  with  4  or  more  stripes schUgdi.  7. 

ff.  Distinct  stripes  on  sides,  3  in  number,  the   upper  and  lower  not 
converging  behind  caudal  spot;  dark  stripes  plain  on  the  cheeks. 

dcederlAni,  8. 
ee.  Sides  of  body  without  stripes  except  anteriorly  or  along  back. 

g.  Stripe  on  head  above  eye  extending  backward  to  front  of  soft  dor- 
sal, widening  a  little  at  the  nape;  a  median  stripe  above  it  to  the 

dorsal;  another  below,  across  eye  and  opercle semilineatits.  9. 

gg.  Stripe  on  head  above  eye,  not  reaching  nape;  a  jet  blacrk  nuchal 
spot;  a  stripe  from  snout  across  eye  to  opercle;  body  unmarked 

save  for  the  caudal  spot notalus,  10. 

II.  Apogon.  First  dorsal  with  6  spines;  caudal  lunate. 

h.  Side  with  a  broad  jet  black  stripe  from  snout  through  eye  to  base 
of  caudal;  a  narrower  stripe  above  it;  dorsal  and  anal  each 
with  a  dark  streak  near  base;  body  rather  elongate;  general 
color  red hiensis.  11. 

3.  APOGON  NIGER  Dttdcrlcin. 

Apogon  nigripinnis  Schlegel,  Fauna  Japonica,  1846,  p.  3,  Nagasaki,  not  of 
Cuvier  and  Valenciennes. — Steindachne^i,  Fische  Japans,  II,  1883,  p.  1, 
Shikoku,  as  Apogon  niger  Doderlein  MS. 

Head  2i  in  length;  depth  2i;  depth  of  caudal  peduncle  2^  in  head; 
eye  3i;  interorbital  space  3f ;  snout  3i;  maxillary  2;  D.  VII-I,  9;  A. 
II,  8-  scales  in  lateral  series  25;  in  transverse  series  9. 


Fig.  2.— Apogon  nigeb. 


Boay  very  aeep;  compressed;  its  outlines  regular.  Interorbital 
space  convex;  rim  of  orbit  not  projecting  above  contour  of  head; 
diameter  of  eye  equal  to  length  of  snout.  Mouth  very  oblique;  max- 
illar}'  extending  to  a  vertical  between  pupil  and  posterior  edge  of 
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orbit;  jaws  subequal,  the  lower  slightly  projecting.  Exlge  of  preop- 
ercle  finely  serrated.  Scales  comparatively  firm  and  rough.  Dorsal 
spines  rather  strong,  the  third  longest.  Soft  dorsal  and  anal  reaching 
equally  far  posteriorly  when  depressed,  falling  considerably  short  of 
base  of  caudal.  Caudal  subtruncate  or  slightly  rounded.  Ventrals 
reaching  anal  opening. 

Color  in  life  soiled  brown,  the  sides  with  a  greenish  luster;  no  red 
anywhere.  Fins  dull  gray,  washed  toward  the  edges  with  inky  blac*k; 
pectoral  and  caudal  dirty  yellowish;  ventrals  and  anal  most  nearly 
black.     Lengfth  about  80  or  90  millimeters. 

Shores  of  Kiusiu  and  Shikoku,  in  southern  Japan;  very  common  in 
sandy  bays.  Known  to  us  from  about  50  specimens  taken  from  the 
harbor  of  Nagasaki  and  the  neighboring  bay  of  Mogi. 

The  species  is  identified  by  Schlegel  and  by  Steindachner  with  Ajjo- 
gon  nigripitmis^  Cuvier  and  Valenciennes,  from  Pondicherr}-,  but  the 
accounts  given  by  Day  of  Cuvier's  type  show  that  this  is  a  different 
fish,  with  dark  vertical  bands  and  a  black  edge  to  the  caudal. 

{Niger ^  black.) 

4.  APOGON  MARGINATUS  D6derlein. 

Apogon  eUioti  Steindachner,  Fische  Japans,  II,  1883,  p.  2,  Kagoehima;  Kochi 

in  Shikoku  (as  Apogon  marffinatu^  D5derlein  MS.)- 
A})og(m  sp.  Ishikawa,  Prel.  Cat.  1897,  p.  55,  Toea  in  Shikoku. 

Head  2|  in  length;  depth  3i;  depth  of  caudal  peduncle  2i  in  head; 
eye  3f;  interorbital  space  3i;  snout  4i;  maxillary  2;  D.  VIl-I,  9; 
A.  II,  8;  scales  in  lateral  series  25;  in  tmnsvei-se  series  7. 

Body  elongate,  the  back  scarcely  at  all  elevated;  the  head  broad, 
blunt,  and  rounded.  Interorbital  space  convex;  upper  margin  of  eye 
not  projecting  above  dorsal  contour  of  head;  diameter  of  eye  greater 
than  length  of  snout.  Mouth  ver\'  oblique;  maxillary  extending  to  a 
vertical  passing  between  pupil  and  posterior  edge  of  orbit.  Teeth  on 
vomer,  palatines  and  jaws  villiform.  Serrations  of  preoperde  weak. 
Scales  thin,  and  easily  displaced.  First  dorsal  spine  very  small.  Anal 
fin,  when  depressed,  reaching  farther  posteriorly  than  does  the  soft 
dorsal,  neither  reaching  base  of  caudal.     Caudal  subtruncate. 

Color,  gray:  sides  silvery,  doubtless  flushed  with  red  in  life;  very 
faint  traces  of  four  or  five  dark  cross  shades;  no  caudal  spots;  no  dis- 
tinct lines  or  bai-s;  top  of  head  closely  sprinkled  with  black  ink-like 
dots;  lower  jaw  also  dotted;  spinous  dorsal  with  the  upper  half  jet 
black;  soft  dorsal  with  a  marginal  and  a  median  black  band;  anal 
with  a  black  median  band;  caudal  dusky,  with  a  median  and  a  terminal 
shade  made  up  of  dark  points;  similar  dots  on  pectorals  and  ventrals; 
inner  margin  of  preoperde  marked  by  a  line  of  dark  dots;  similar  dots 
I  on  sides  of  head  and  on  breast.     Length,  about  90  millimeters. 
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Coasts  of  southern  Japan;  said  to  be  common  in  Kagoshima  and 
Kochi,  our  single  specimen  from  Wakanoura.  This  species  is  close 
to  Apogon  elltotl  Day,  from  India,  a  species  with  which  it  is  identified 
by  Dr.  Steindachner.  But  ^1.  Mlotl^  in  addition  to  the  markings  in 
A,  marginatus^  has  a  grayish  lateral  band  ending  in  a  dusky  spot  at 


FHi.  H.  — APtMiON   MAROIXATIH. 

base  of  caudal.  Ap<Hj(m  arfjtfurfB  Giinther,  f lom  the  Ai-afura  Sea,  near 
Borneo,  is  equally  closely  related,  but  lacks  the  black-dotted  edge  of 
the  preopercle;  the  soft  dorsal,  anal,  and  caudal  are  not  colored  in  the 
same  way. 

(MarginatiLH^  edged.) 

5.  APOGON  UNICOLOR  D6dcrlcin. 
(Plate  XLIII.) 

Apogon  bifasciattM  Steindachner  Fische  Japans,  II,  1883,  p.  2,  Shikoku, 
Kagoehiina.    (Coll.  Dckierlein  as  '^Apogon  unicdor,  11.  s."  j. 

Apogon  unicolor  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  749, 
pi.  XXXII,  Yokohama. 

Head  2f  in  length;  depth  2| ;  depth  of  caudal  peduncle  6^;  diam- 
eter of  eye  3i  m  head;  snout 3i;  maxillary  If;  D.  VlI-I+9;  A.  II+8; 
P.  13;  scales  in  lateral  line  25;  between  lateral  line  and  insertion  of 
spinous  dorsal  2;  between  lateral  line  and  anal  13. 

Depth  of  body  a  little  less  than  length  of  head;  the  caudal  peduncle 
long  and  comparatively  slender,  narrowest  near  the  middle.  Inter- 
orbital  space  convex.     Snout  bluntly  pointed. 

E3e  lal'ge,  the  diameter  greater  than  length  of  snout.  Mouth 
oblique;  jaws  equal:  maxillary  reac^hing  almost  to  posterior  edge  of 
orbit;  its  upper  edge  covered  for  nearly  the  entire  length  by  the  sub- 
orbital. Teeth  villiform,  in  bands  on  jaws,  pahitines,  and  vomer;  the 
toothed  area  of  the  palatines  very  small.     Gill-rakers  on  first  arch 
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5+ 18;  those  near  the  center  of  the  arch  very  slender;  near  the  ends 
they  are  reduced  to  uiinute  knobs. 

Opercles  and  preopercles  with  large,  finely  ctenoid  scales;  other 
parts  of  head  naked,  the  skin  thin  and  ti*ansparent;  operde  with  a 
small  shaip  spine  on  its  posterior  edge.  Body  with  large  ctenoid 
scales;  those  on  posterior  end  of  caudal  peduncle  suialL  eneroju-hin^ 
on  base  of  caudal  tin.  Lateral  line  complete,  similar  in  shape  to  con- 
tour of  hack. 

Second  spine  of  dorsal  small;  little  longer  than  the  sixth;  the  third 
strongest  and  highest;  the  others  successively  shorter  and  weaker; 
the  tin  when  depressed  rt^aching  just  past  insertion  of  second  dorsal. 
Spine  of  soft  dorsal  slender  and  straight;  equal  in  height  to  vertical 
diameter  of  eye;  the  rays  about  IJ  times  as  long  as  the  spine.  Anal 
inserted  below  middle  of  second  dorsal;  the  first  spine  minute;  the 
second  as  long  jis  the  spine  of  soft  dorsal;  the  depressed  rays  rea<*hing 
posteriorly  al^out  as  far  »s  those  of  the  dorsal,  lx)th  falling  short  of 
the  base  of  the  caudal.  The  shape  of  the  caudal  can  not  l)e  definitely 
determined.  It  may  have  l)een  subtruncate  posteriorly,  at  lea.st  not 
deeply  forked.  Pectomls  reaching  as  far  back  as  insertion  of  anal. 
Ventrals  extending  to  a  point  midway  between  vent  and  insertion  of 
anal. 

Color  in  spirits,  uniform  light  yellowish  brown,  except  a  sulxlued, 
dusky  dash  across  the  distal  end  of  pectoral  and  an  indistinct  spot  of 
same  color  on  the  operde  near  the  base  of  pectoral.  Coasts  of  Japan, 
from  Tokyo  to  Kiusiu. 

Known  to  us  from  one  specimen  75  millimeters  long,  found  in  the 
market  of  Yokohama  l)y  Pierre  Louis  Jouy.  The  species  has  l)een 
identified  by  Steindachner  with  AjHHfon  hifamclatni^  Ruppell  fi-om 
the  Red  S(»a,  but  it  shows  no  trace  of  the  dark  cross-})ands  character- 
istic of  that  species. 

{Cnirffhn\  one  color.) 

6.  APOGON    LINEATUS    Schlegel. 
TEXJIKUDAI  (INDIAN    PERCH). 

Ap(t(/oH  I'lneatux  Sc'hle<}el,  Fauna  Ja}>onic!a,  PoisH.,  1846,  p.  3,  Nagasaki. — Bleeker, 
Verhand.  Bat.  (umi.,  XXV,  p.  54,  pi.  i,  %.  1.— G^nthkr,  Cat.  Fish.,  I, 
1809,  p.  289,  copie<l. — Steindachnek  and  D^derlein,  Fische  Japan?,  II, 
1883,  p.  4,  Tokyo,  Maizuni  in  Tajro,  KanajBrawa  (near  Yokohama),  Chefain 
C/hina. — Ishikawa,  Prel.  Cat.,  1897,  p.  55,  Tokyo,  Kinhin. — ^Joruan  and 
Snyder,  Proc.  V.  S.  Nat.  Mus.,  1900,  p.  353,  Yokohama. 

Head  2|  to  2^  in  length;  depth  2i;  depth  of  caudal  |)eduncle  2i  in 
head:  eye  3;  interorbital  space  3^;  snout  5;  maxillary  2:  D.  VII-I, 
9;  A.   II,  S;  scales  in  lateml  series  25;  in  tmnsvei'se  series  ^. 

Body  rather  stout;  anteriorly  blunt;  the  >>ack  elevated.  Eyes  large, 
their  upper  edges  projecting  slighth'  above  the  dorsal  contour  of  head. 
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»  Interorbital  space  broad,  flat,  with  a  median  elevation.  Snout  .shorter 
than  the  diameter  of  eye.  Lower  jaw  projecting;  niaxillar\'  extending 
to  a  point  about  midwa}'  }^)etween  pupil  and  edge  of  orbit.  Teeth 
villiform  on  jaw.s,  vomer,  and  palatines;  no  canines.  Gill-rakei*8 
6+13;  those  on  middle  of  arch  very  long  and  slender.  Posterior 
Jtdge  of  opercle  with  large  seri-ations  near  the  angle.  Fins  moderate; 
caudal  subtruncate.     Sc'ales  rather  thin  and  loose. 

Color  grayish;  sometimes  slightly  bluish,  with  pink;  sides  silvery; 
top  of  head  and  jaws  dusky,  with  dark  dots;  })ody  with  8  to  12  narrow, 
faint,  irregular  dark  brownish  cross-streaks;  nuich  narrower  than  the 
interspaces,  and  sometimes  alternately  narrow  and  broad.  Spinous 
dorsal  dark-edged;  second  dorsal  with  a  dark  median  band  and  a  dark 


FUi.  ^.— Al'<w;<»N    LINEATl  s. 

edge;  caudal  dusky  at  base,  with  a  more  or  less  distinct  dark  edge; 
ventrals  and  pectorals  yellowish,  more  or  less  dotted  with  black;  anal 
pale  yellow;  no  spot  on  caudal.     Length  60  to  90  millimeters. 

Coasts  of  Japan,  from  Tokvo  southwaid,  everv where  common  in 
sandy  bays,  and  becoming  from  its  abundance  a  food  fish  of  importance. 
It  is  usually  known  as  Tenjikudai.  Our  specimens  are  from  Tokyo, 
Yokohama,  Misaki,  Owari,  Enoshima,  Wakanoui'a,  Kobe,  Onomichi, 
Miyajima,  Hiroshima,  Tsuruga,  Kawatana,  Hakata,  and  Nagasaki. 

The  only  variations  of  importance  are  in  degree  of  color,  some  hav- 
ing the  paired  tins  pale  and  the  lateral  bands  faint.  The  length  of  head, 
size  of  eye,  depth  of  body,  and  caudal  peduncle  are  subject  to  slight 
variation. 

{Lhudtics^  lined.) 
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7.  APOGON  SCHLEGELI  Bleckcr. 

Apogon  novemfatacinluA  Schlec.el,  Fauna  Japonica,  Puias.,  1846,  p.  2,  pi.  11,  fi^.  L\ 

Nagasaki  (not  of  Cuvier  and  Valenciennes). 
Apfjgon  srhlegeli  Bleekek,  Verhand.  Batav.  Genoots.,  XXVI,  p.  55,  after Schlegei. 

Head  2|  in  length;  depth  2f ;  depth  of  caudal  peduncle  2^  in  head; 
eye  3;  interorbital  space  4f;  snout  4i;  maxillary  2;  D.  VII-I,  !♦:  A. 
II,  8;  scales  in  lateral  series  25;  in  transverse  series  9. 

Body  rather  elongate;  the  back  little  elevated;  the  head  rather 
pointed.  Eye  large;  the  diameter  much  greater  than  length  of  snout; 
interorbital  space  convex;  dorsal  rim  of  orbit  not  projecting  above 
contour  of  head.  Jaws  equal;  maxillary  extending  to  a  vertical  through 
posterior  edge  of  pupil.  SeiTations  of  preopercle  raUier  weak.  Fins 
high;  third  spine  of  doi-sal  large  and  strong;  when  depressed  the  third, 
fourth,  and  fifth  spines  reach  past  the  insertion  of  soft  dorsal.     Anal 


Fi«.  .*>.— Apogon  schlbgkli. 

fin  when  depressed  reaching  farther  posteriorly  than  does  the  soft 
dorsal,  both  falling  far  short  of  base  of  caudal.  Caudal  well  forked. 
Ventrals  reaching  a  little  beyond  anal  opening.  Scales  large  and  thin. 
Color  in  life  dirty  gray,  washed  with  pink;  top  of  head  reddish; 
about  six  longitudinal  stripes,  the  upper  olive,  the  lower  brassy  yellow; 
anteriorly  more  or  less  red;  stripes  on  top  of  head  brick  red;  a  large 
black  caudal  spot;  fins  all  carmine.  About  eight  dark  stripes  on  top 
of  head  between  eyes;  a  distinct  stripe  from  eye  to  caudal  spot;  another 
above  this  from  snout,  across  upper  part  of  eye,  fading  out  before 
reaching  caudal  spot;  another  above  this,  just  above  lateral  line  from 
nape  to  caudal,  Ix^nt  downward  on  reaching  base  of  caudal  fin;  another 
below  the  first  one  from  anal  to  base  of  caudal,  this  one  bent  upward 
as  the  other  is  downward,  so  as  to  form  Imckward  converging  lines 
above  and  below  caudal  spot;  traces  of  another  band  on  eye  across 
cheek  and  side  of  belly  to  anal;  still  another  more  or  less  distinct  on 
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side  of  back,  and  often  still  another  at  base  of  dorsal,  making  sev^en  on 
each  side,  four  distinct,  three  faint;  tins  all  pale,  a  few  dark  dots  on 
caudal  and  dorsals;  traces  of  a  faint  dusky  cross-line  on  base  of  second 
doi-sal.     Length  about  100  millimeters. 

Coast  of  southern  Japan,  here  described  from  four  examples  from 
Nagasaki.  It  is  doubtless  Schlegel's  Apo(j<m  mnjeinfasnatm  (not  of 
Cuvier  and  Valenciennes),  based  on  a  drawing  by  Burger,  though  the 
drawing  is  not  ver}'  correct.  This  is  the  basis  of  Bleeker's  Apogtm 
schltgeli.  Later  Bleeker  has  identified  this  species  with  his  Apogon 
endt:Mtae)iia  from  the  East  Indies.  But  A,  endehttatnhi  lacks  the 
converging  lines  around  the  caudal  spot;  the  eye  is  much  smaller  and 
the  body  more  .slender.  We  think  A,  schUijeli  a  valid  species.  It  is 
probably  not  very  abundant. 

(Named  for  Prof.  H.  Schlegel,  of  Leyden,  the  distinguished  author, 
jointly  with  Prof.  C.  J.  Temminck,  of  the  Fauna  Japonica.) 

8.  APOGON  DCEDERLEINI  Jordan  and  Snyder,  new  species. 

Head  2|  in  length;  depth  2|:  depth  of  caudal  peduncle  2i  in  head; 
eye  3;  interorbital  space  3;  snout  4;  maxillary  2;  D.  Vll-I,  9;  A.  II, 
8;  scales  in  lateml  series  25;  in  transverse  series  9. 


FUi.  f>.— Apogox  ikkderleini. 

Body  robust;  somewhat  elongate;  the  caudal  peduncle  very  long, 
slender;  the  back  little  elevated  and  evenly  curved.  Head  rather 
pointed.  Eye  very  large,  its  diameter  much  greater  than  the  length 
of  snout.  Interorbital  space  flat,  with  a  slight  median  elevation; 
upper  rim  of  orbit  not  projecting  above  contour  of  head.  Mouth 
large,  moderatel}^  oblique;  jaws  equal,  maxillar}'  extending  to  a  ver- 
tical passing  a  little  before  posterior  edge  of  pupil.  Teeth  villiform 
on  jaws,  vomer,  and  palatines.     Gill-rakers  on  first  arch  5+13,  slender. 
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the  length  of  the  longest  much  less  than  diameter  of  pupil.  Posterior 
edge  of  opercle  finely  serrated  for  the  greater  part  of  its  length. 
Scales  large  and  thin. 

Fins  high.  First  dorsal  spine  minute,  the  third  high  and  sti'ong; 
the  fourth  of  about  equal  height,  though  more  slender;  when  depressed 
just  reai'hing  insertion  of  soft  dorsal;  other  spines  gradually  shorter. 
Soft  dorsal  and  anal  when  depressed  reaching  an  equal  distance  poste- 
riorly, ))oth  falling  far  short  of  reaching  base  of  caudal.  Caudal 
deeply  notched.  Pectorals  almost  reaching  a  vertical  through  inser- 
tion of  anal.     Ventrals  reaching  anal  opening. 

Color  in  life  yellowish  gray,  with  three  distinct  blackish  lateral 
stripes;  a  jet-black  spot  on  caudal  peduncle;  top  of  he.ad  with  two 
distinct  stripes  only;  bands  distinct  on  sides  of  head;  a  dark  spot  on 
base  of  pectoral.  Median  lateral  stripe  extending  from  snout  through 
e}  e  across  opercle  to  caudal  spot;  an  upper  one  running  from  snout 
above  eye  to  tail,  not  extending  on  caudal  tin  and  not  bent  downwaixl 
above  caudal  spot;  lower  stripe  extending  from  snout  across  suborbital, 
opercle,  bjise  of  pectoral,  to  base  of  caudal;  not  bent  upward  on  tail 
and  not  extending  on  caudal  tin;  traces  of  a  fourth  stripe  along  lower 
paii:  of  cheek  and  behind  pectoral;  these  stripes  made  of  dark  dots. 
Fins  all  pale,  probably  red  in  life;  the  dorsals,  anal,  and  caudal  each 
with  a  faint  dusky  margin;  no  dark  bar  across  soft  dorsal. 

This  species  is  known  to  us  from  four  specimens,  about  100  millime- 
ters in  length,  taken  at  Nagasaki.  It  is  close  to  Apogon  schlegeli^ 
having  the  same  form  and  general  characters,  but  the  lateral  bands  are 
fewer,  more  distinct,  especially  on  the  head,  and  they  do  not  converge 
about  the  black  caudal  spot. 

Tyjjc, — No.  6513,  Leland  Stanford  Junior  Uni verity  Museum. 
(Named  for  Prof.  L.  D^Klerlein,  of  Vienna,  formerly  connected  with 
the  Imperial  University  at  Tokyo,  in  recognition  of  his  assiduous  work 
on  the  fishes  of  Japan.) 

Meamiremeuts  of  Apogon  doederleini. 


Length  in  millimeters 

Depth,  expressed  in  hundredths  of  length 

Depth  of  caudal  peduncle 

Length  of  caudal  peduncle 

Length  of  head 

Diameter  of  eye 

Length  of  snout 

Length  of  maxillary 


91 

88 

67 

.38 

.36 

.85 

.16 

.16 

.15 

.28 

.26 

.80 

.89 

.41 

.87 

.125 

.13 

.13 

.09 

.09 

.06 

.17 

.18 

.18 
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9.  APOGON  SEMILINEATUS  Schlegel. 

NKBUTUDAI    (BOTTOM   TAI   OR  PP:RCH);    TKNlUKUJIAKO;   TEN8I1IBU- 
SHAKO  (INDIAN  LITTLK  FISH). 

A/H)fjon semilntettiuK >k:HLK<iEL,  Fauna  Japonica,  Pois:*.,  1846,  p.  4,  j)l.  11,  tip.  8,  Naga- 
saki.— Bleeker,  Verh.  Bat.  Genoot^ch.,  XXVI,  p.  55,  pi.  i,  fij?.  2. — (ittNTHER, 
Cat.  Fish.,  I,  1870,  p.  240,  copied. — 8teixdach.\er  and  Doderlein,  Fitrifhe 
Japans,  II,  1883,  p.  2,  Tokyo.— Nystrom,  Handl.  Svensk.  Vet.  Ak.,  1887,  j). 
8,  Nagasaki. — Ishikawa,  Prel.  Cat.,  1897,  p.  55,  Enoura  in  Izn. 

AjHKjon  t^nadrifftsriatuji  (error  for  aemilhteahiA)  Jordan  and  Snyder,  Proo.  U.  8. 
Nat.  Mus.,  XXIII,  1900,  p.  ^53,  Yokohama. 

Head  2^  in  length;  depth  2|;  depth  of  caudal  peduncle  3  in  head; 
eye  3f;  interorbital  space  4r^;  .snout  8|;  maxillary  2i;  D.  Vll-I,  J); 
A.  II,  8;  scales  in  lateral  series  25;  in  transvei-se  series  9. 

Body  rather  elongate;  compressed;  caudal  peduncle  narrow;  head 
pointed.     Eye  large,  the  diameter  a  little  greater  than  length  of  snout; 


Fig.  7.— .Ahxjos  semilinkatih. 


interorbital  space  slightly  convex;  upper  rim  of  orbit  not  projecting 
above  "contour  of  head.  Snout  pointed;  jaws  subequal,  the  lower 
slightly  projecting;  maxillary  extending  to  a  vertical  passing  just  pos- 
terior to  pupil.  Scales  thin,  rather  roughish.  Dorsal  spines  slender 
and  rather  weak;  the  first  minute;  placed  very  close  to  base  of  the  sec- 
ond; the  tip  of  the  fourth  when  depressed  just  reaching  insertion  of 
soft  doi-sal.  Soft  dorsal  and  anal  reaching  an  equal  distance  poste- 
riorly when  depressed,  both  falling  far  short  of  base  of  caudal.  Pec- 
torals reaching  slightly  beyond  inseition  of  anal.  Ventrals  reaching 
vent.     Caudal  forked. 

Color  in  life  light  gray,  flushed  with  bright  red;  sides  silvery;  an 
inky  black  spot  as  large  as  pupil  at  base  of  caudal;  a  jet-black  stripe 
from  tip  of  snout  through  eye  to  gill  opening;  another  above  eye  from 
tip  of  snout  to  opposite  front  of  .soft  dorsal,  this  usually,  but  not 
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alwju's.  interrupted  a  little  over  the  eye,  leaving  a  jet-l)laok  spot  on 
temporal  region;  interspaces  between  the^e  lines  golden  yellow  in  life; 
a  black  median  stripe  from  above  eye  to  front  of  spinous  dorsal;  tip 
of  chin  black;  fins  all  carmine;  a  jet-black  spot  at  tip  of  spinous  dor- 
sal; a  little  black  usually  on  upper  edge  of  soft  dorsal  and  on  upper 
and  lower  margin  of  caudal;  throat  whitish.  In  alcoholic  specimens 
the  black  markings  only  remain.     Length  about  1(M)  millimeters. 

Coasts  of  Japan  from  Tokyo  southward  very  common.  Our  speci- 
mens from  Tokyo,  Yokohama,  Yodomi,  Enoshima,  Misaki,  and  Waka- 
noui"a.     It  must  l>e  rare  at  Nagasaki,  where  it  is  mosth'  i-eplaced  by 

{Srntu  half;  Uneatu^^  lined.) 

lo.  APOGON  NOTATUS  (Houttuyn). 

SjMtnuf  noUitnn  HorrrrYx,  Beschryving  van  eenige  Japanse  Visechen,  Hol- 
landsehe,  Maatschappye  van  VVeetenecbappen  te  Harleui,  XX,  1782,  pp. 
311-346  (Xagai?aki). 

A)KKj(yn  k'iushhiammi  IXVierlein  MS.  Steixdachner,  Fisclie  Japans,  II,  1883,  p.  2, 
Kagonhinia. 

Head  2i  in  length;  depth  2i:  depth  of  caudal  peduncle  2J  in  head; 
eye  8:  interorbital  space  3^;  snout  3^;  maxillary  2i;  D.  VII-1,  9. 
Body    nither  elongate;    the   dorsal    and   ventral   contours   evenly 


Flo.  ^.— AllKiUN  NOTATl'K 


rounded;  ciiudal  peduncle  much  narrower  at  ba«e  of  caudal  fin  than 
anteriorly.  Head  pointed;  snout  sharp;  lower  jaw  projecting  consid- 
erably. Eye  large,  its  diameter  greater  than  length  of  snout;  inter- 
orbital space  somewhat  convex;  upper  edge  of  orbit  not  projecting 
above  contour  of  head.  Maxillary  extending  to  a  vertical  passing 
through  posterior  edge  of  orbit.  Edge  of  preopercle  rather  strongly 
serrated  throughout  the  entire  length  (this  character  varying  c'onsid- 
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ei'ably).  Fins  low.  Dorsal  spines  weak  and  slender;  the  first  minute; 
the  third  strongest,  but  not  so  high  as  the  fourth;  the  fifth,  when 
depressed,  just  reaching  insertion  of  soft  doi-sal.  Anal  reaching 
slightly  farther  jx>steriorly  than  does  the  dorsal,  both  failing  to  reach 
l)ase  of  cnudal  b}-  a  considerable  distance.  Caudal  notched.  Ventrals 
reaching  vent. 

Color  in  life,  grayish,  flushed  with  red,  and  nmch  dotted;  a  round  jet- 
black  spot  at  base  of  caudal;  a  very  black  band  across  chin,  and  snout 
to  eye,  where  it  fades,  though  traces  of  it  are  seen  behind  eye;  a  jet- 
black  stripe  on  top  of  head  on  each  side  from  snout,  ceasing  above 
pupil;  a  median  stripe  from  top  of  head  to  first  dorsal;  snout  other- 
wise mostly  golden  yellow;  a  round  jet-black  spot  on  each  side  of  nape; 
fins  carmine;  first  dorsal  with  a  broad  black  edge;  other  fins  pale  or 
slightly  dotted;  a  golden  streak  across  lower  half  of  eye.  In  spirits 
the  black  coloring  only  is  retained.     Length  about  100  millimeters. 

This  species  is  ver}'  close  to  AjxH/an  seinili?mitu.%  with  which  all 
obsen^ers  save  Dr.  D^vlerlein  have  confounded  it.  It  is  deeper  in 
body,  and  with  blunter  snout.  The  most  obvious  difference  lies  in  the 
^act  that  the  uppermost  of  the  paired  black  stripes  does  not  reach  the 
1  lack  nuchal  spot  and  is  not  continued  behind  it.  The  mnge  of 
^k  notatuji  is  more  southern. 

()ur  numerous  specimens  are  from  Nagasaki;  a  single  one  from 
Wftkanoura. 

{Xotatics^  spotted.) 

\  II.  APOGON  KIENSIS  Jordan  and  Snyder,  new  species. 

Head  2f  in  length;  depth  3};  depth  of  caudal  peduncle  3  in  head; 
eye  3;^  interobital  space  4^;  snout  4f ;  maxillary  2;  D.  VI-I,  9;  A. 
II,  8;  ?uales  in  latei^al  series  25;  in  transverse  series  S. 

Body'vi'ather  elongate;  compressed;  dorsal  contour  somewhat  arched; 
caudal  jieduncle  slender.  Head  large;  snout  pointed;  lower  jaw  pro- 
jecting. \  Interorbital  space  flat  or  slighth'  convex;  a  low  median  ridge 
present;!  eye  large;  its  diameter  considerably  greater  than  length  of 
snout.  tMaxillary  passing  through  a  point  midway  between  pupil  and 
posteriar  border  of  eye.  Teeth  villiform;  on  jaws,  vomer,  and  pala- 
tines, ur ill-rakers  on  first  arch  5+14;  long  and  very  slender.  Serra- 
tions oi  opercle  rather  coarse.     Scales  thin;  easily  detached. 

Fiiv.  of  moderate  height  and  length.  The  small  first  dorsal  spine, 
presqat  in  other  Japanese  species  of  the  genus,  is  absent  in  this  form. 
Second  spine  of  fin  highest  and  strongest;  the  spines  w^hen  depressed 
not  touching  inseition  of  soft  doi'sal.  Anal  when  depressed  reaching 
a  Ifttle  farther  posteriorly  than  does  the  soft  dorsal,  both  falling  far 
sb  >ii:  of  base  of  caudal.  Ventral  fins  reaching  anal  opening.  Pecto- 
rf  is  extending  a  little  farther  posteriorly.     Caudal  notched. 

Color  grayish,  probabh'  red  in  life;  a  jet-black  stripe  from  tip  of 
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snout  across  eye  and  sides  of  body  to  tip  of  caudal;  this  stripe  widened 
and  most  distinct  on  the  operde;  no  di.stinct  caudal  spot,  the  stripe 
unbroken;  this  stripe  half  width  of  eye  and  bordered  above  and  h)elow 
by  a  pale  streak;  a  second  dark  stripe  alx)ve  it,  barely  a  fourth  as 
wide  from  snout  above  eye  to  opposite  middle  of  soft  dorsal;  no  spot- 
or  streaks  below  the  broad  vstripe;  sides  of  head  silvery;  fins  pale« 
except  for  a  black  cross  stripe  on  soft  doi*sal  and  anal  near  the  base, 
and  the  black  lateral  stripe  continued  on  the  caudal.     The  relative 


Fl<i.  y,— APOQON  KIEN8IS. 


width  of  the  two  black  stripes  and  the  distinctness  of  the  of)ercular 
spot  is  subject  to  some  variation.  The  extension  of  the  lateral  band 
to  the  tip  of  the  caudal  will  serve  to  distinguish  the  species  from  any 
other  in  Japan. 

Ty2)e. — No.  6514,  Leland  Stanford  Junior  Univei-sity  Museum. 

Smallest  of  the  Japanese  Apogonidse,  not  exceeding  650  millimeters 
in  length.  We  have  38  specimens  taken  at  Wakanoura,  in  the  province 
of  Kii,  one  of  the  richest  collecting  grounds  for  fishes  yet  known  in 
any  part  of  the  world. 

Metifnirenietits  of  Apogon  kieiunn. 


Length  in  millimeters 

1 
59  i 
.32  , 
.12 
.28  t 
.37 
.12  1 
.8    1 

57 
.30 
.125 
.27 
.35 
.12    , 
.75 
.18 

56  1 
.33, 
.14  i 
.28 
.40  1 
.12 
.8    1 
.19 
1 

.•)6 
.34 
.14 
.27 
.39 
.12 
.86 
.18 

58 

.sa5 

.1-25 

.28 

.36 

.12 

.9 

.18 

57 
.32 
.125 

.28 

.35 

.12 

.8 

.19 

55 

Depth,  expressed  in  hundredths  of  length 

Depth  of  eaudal  pedunele 

.82    ; 
125  1 

Length  of  caudal  peduncle 

30 

Length  of  head 

39 

Diameter  of  eve 

125 

Length  of  snout 

H 

Length  of  maxillary 

.18 

3.  ARCHAMIA  Gill. 

ArcJmmin  Gii.l,  Phh*.  Ac.  Nat.  Sci.  Phila.,  1863,  p.  81  {marTOj)teniM). 

This  genus  is  distinguished  from  Apogon  hy  the  long  anal,  its  rays 
being  JI,  13  to  17.     Dorsal  spines,  6.     East  Indies. 
{apxos^  anus;  Amla^  an  old  name  of  Apogmi.) 
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12.  ARCHAMIA  KAGOSHIMANA  D^derlein. 

Apogon  {Arc?uimia)    macropteni  Steindachxer,   Fische  JapaiiH,  II,  1888,  p.  3, 

Kagoshima  (not  of  Bleeker). 
Apogon  kagoshimanu.'i  XX^derlein  MS.  in  Steindat^hner,  Fische  Japans,  II,  1883, 

p.  3. 

Head  2i;  depth  a  little  greater;  D.  VI-I,  9;  A.  II,  16;  scales  26. 
Eye  3  in  head. 

Preopercle  very  finely  serrate;  maxillary  to  posterior  part  of  eye. 
Dorsal  spines  very  slender,  the  second  not  quite  half  head.  Pectoral 
as  long  as  caudal,  reaching  sixth  soft  i*ay  of  anal;  ventral  reaching 
front  of  anal. 

Body  reddish,  strewn  with  violet  points.  No  spot  at  base  of  caudal 
nor  on  scapula;  fins  pale.     (Steindachner.) 

Kagoshima,  island  of  Kiusiu,  a  single  specimen,  sent  to  Dr.  Stein- 
dachner by  Dr.  Doderlein,  not  seen  by  us.  Notwithstanding  its  lack 
of  the  conspicuous  caudal  spot  characteristic  of  Arc/uwua  iiuvcroptera 
(Bleeker),  of  the  East  Indies,  Dr.  Steindachner  does  not  feel  warranted 
in  separating  it  as  a  distinct  species.  In  view  of  the  permanence  of 
this  mark,  and  of  the  essential  difference  of  the  Japanese  shore  fauna, 
from  that  of  the  Ea^t  Indies,  we  adopt  the  name  suggested  by  Dr. 
Doderlein.       (Name  from  Kagmhima^  "basket  island. '') 

4.  PARAMIA   Bleeker. 

Cheilodipierus  LACEPfeDE,  Hist.  Nat.  Poise.,  Ill,  1802,  p.  539  {mliatrii-t  macrodoriy 
etc.,  restricted  by  Cuvier  and  Valenciennes,  in  1828,  to  macrodon;  but  the 
first  species  mentioned  (gfUtatrijr) ,  more  properly  the  type,  is  a  species  of 
another  group. ) 

Paramia  Bleeker,  Revision  Apogonini,  1874,  p.  74  (wia/Tw/ow),  the  name  Chei- 
lodipterus  being  transferred  to  Pomatomus  saltatrix.) 

Body  oblong,  covered  with  rather  large,  deciduous  scales;  teeth  on 
jaws,  vomer,  and  palatines,  some  of  them  in  both  jaws  strong,  canine- 
like;  operculum  without  spine;  preopercle  with  a  double  margin,  the 
posterior  edge  serrated;  eye  large.  Dorsal  tins  separated,  the  rays 
VI-I,  10.  Anal  II,  9;  caudal  forked.  Tropical  sejis.  Small  fishes 
diflfering  from  Apogmi  chiefly  in  the  presence  of  canines  in  the  jaws. 

{napa^  near;  Amia^  a  non binomial  name  applied  by  Gronow  to 
Apogoii.) 

13.  PARAMIA  QUINQUELINEATA  (Cuvier  and  Valenciennes). 

Cheilodipterus  quinquelineatm  Cuvier  and  Valenciennes,  Hist.  Nat.  Poias,  II, 
1828,  p.  167,  Society  Islands.— ?ReppELL,  Neue  Wirbelthiere,  Fische,  p.  89, 
Red  Sea. — Lesson,  Zool.  Voy.  Duperr.,  II,  p.  237. — Bleeker,  Amboynaand 
Ceram,  p.  252,  Amboyna.— GtJNTHER,  Cat.  Fish.,  I,  1859,  p.  248,  Amboyna; 
Fishes  of  Zanzibar,  p.  22. — Day,  Fishes  of  India,  p.  66. — Steindachner, 
Fische  Japans,  II,  1883,  p.  4,  Kagoshima. 

Paramia  quinquelineata  Bleeker,  Atlas,  Percoid.,  I,  1876,  p.  105,  pi.  xlviii,  fig.  2, 
Sumatra,  Nias,  Batu,  Singapore,  Bangka,  Cocos,  Java,  Celebs,  Sangir,  Solor, 
Halmahera,  Ternata,  Batjan,  Amboyna,  Gorani. 
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f  Apogon  novemstriatus  RfppBLL,  Neue  Wirbelthiere,  p.  85,  pi.  xxii,  ^.  1,  Bad 
Sea. 

f Spams  meaco  Lac£p6de,  Hist.  Nat.  Poise,  IV,  1803,  pp.  54,  160,  Japan,  on 
a  manuscript  of  Thimberip. — Cuvier  and  Valenciennes,  Hist.  Nat.  PoisB,  II, 
1828,  p.  161.  "Brown,  with  6  white  bands  and  a  brown  spot  on  the  tail; 
scales  large;  jaws  each  with  two  canines;  caadal  rounded.  D.  IX-10.  A. 
III,  8."  The  canine  teeth  seem  to  locate  this  very  doubtful  deecriptioo 
near  Parmnia  qiunquelineata  rather  than  with  Apogon  schlegeU. 

Head  2$;  depth  3^;  D.  Vl-I,  9;  A.  II,  9.  Scales  25.  Eye  3  in 
head.  Maxillary  reaching  to  beyond  middle  of  eye.  Body  with  five 
longitudinal  stripes  of  violet  along  the  sides,  the  third  one  forming  a 
spot  at  base  of  caudal;  an  unpaired  sixth  stripe  along  the  belly  from 
throat  to  vent;  caudal  with  numerous  diffuse  cross-bands  (Stein- 
dachner).  Bleeker  describes  the  black  spot  on  the  tail  as  ocellated 
with  yellow,  its  center  brown. 

East  Indies,  a  single  specimen  130  millimeters  long  taken  at  Kago- 
shima  by  Dr.  Doderlein  and  referred  by  Steindachner  to  this  species; 
not  seen  by  us.     The  identification  is  perhaps  doubtful. 

{Quhique,  five;  lineata^  lined.) 

5.  MELANOSTOMA  Doderleln. 

Mehmofioma  IX'ideklein,   Beitrage  zur  KentnisB  Fische  Japans,  II,   1883,  p.  5 

(japouictun) . 

Body  i-ather  elongate,  covered  with  rather  large,  cycloid,  deciduous 
scales,  about  35  in  lateral  line;  scales  of  head  covered  with  very  small 
scales;  eyes  large;  jaws  with  a  band  of  villiform  teeth  and  with  strong 
canines  in  front;  small  or  villiform  teeth  on  vomer  and  palatines;  pre- 
opercle  with  its  angle  produced  and  with  soft  serrations;  dorsal  rays 
IX-I,  10;  anal  II,  7.  Vent  normal.  Coloration  black.  Deep  waters 
of  Japan,  distinguished  from  Paramia  chiefly  b}-  the  increased  number 
of  dorsal  spines. 

(^iXag^  black;  (Tro^a,  mouth.) 

14.  MELANOSTOMA  JAPONICUM  Dttdcrlein. 

Melanosioma  jnponlcum  Steindacher  and  iKiDKRLEiN,  Fische  Japans,  II,  1883, 
p.  6,  off  Tokyo. 

Head  3;  depth  4;  D.  IX-I,  10;  A.  II,  8;  scales  36;  eye  3j|  in  head; 
snout  4|.  Body  oblong,  the  back  not  much  elevated;  small  scales  on 
head  covering  the  larger  ones;  base  of  soft  fins  more  or  less  scaly; 
jaws  equal;  maxillary  extending  a  little  beyond  middle  of  eye;  supple- 
mental maxillary  evident;  both  jaws  with  a  narrow  band  of  villiform 
teeth,  broader  above;  upper  jaw  with  a  strong  canine  in  front  on  each 
side;  lower  jaw  with  about  5  canines;  the  fourth  longest;  fourth  dorsal 
spine  about  half  head;  soft  dorsal  and  anal  concave  on  the  margin; 
caudal  forked;  anal  spines  short,  the  second  half  e^^e;  pectoral  as  long 
as  head,  without  snout;  swim  bladder  present;  pyloric  cceca  6  or  7. 
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Color  everj'where  bla<^k,  including  the  mouth  cavity.     (Steindachner 
and  D(kierlein.) 

Deep  water  outside  of  Tokyo  Bay  (near  Misaki);  one  specimen  22 
mm.  long  in  the  museum  of  Vienna;  not  seen  by  us. 

6.  TELESCOPIAS  Jordan  and  Snyder,  new  genus. 
Tele»copi(i»  Jordan  and  Snyder,  new  genus  (ffiUterii). 

Body  oblong,  covered  with  small,  thin,  cycloid  scales;  jaws  with 
small  scales;  soft  fins  mosth'  covered  wnth  small  scales;  eyes  very 
large;  mouth  very  large,  with  strong  teeth;  teeth  in  jaws  principally 
in  one  series,  c»nine-like,  those  in  front  of  upper  jaw  and  in  sides  of 
lower  jaw  largest;  vomerine  teeth  villiform;  palatine  teeth  small 
canines;  preopercle  with  a  produced  membranous  angle;  first  dorsal 
with  eight  spines;  soft  doi'sal  and  anal  long;  concave  on  the  margin; 
caudal  lunate.     Japan,  in  the  Black  Stream  or  Kuro  Shiwo. 

Size  larger  than  in  other  genei-a  of  ApogrmidcB,  It  differs  from 
MdanoBtoma  mainly  in  the  stronger  dentition,  the  uniserial  teeth  of 
the  jaws,  and  in  the  smaller  scales. 

(T€\f(r/co;ro?,  far-seeing,  from  the  large  eyes.) 

15.  TELESCOPIAS  GILBERTI  Jordan  and  Snyder,  new  species. 

KUROMUTSU:  BLACK  SCOMBROPS. 

(Plate  XLIV.) 

Head  Z\  in  length;  depth  4i;  depth  of  caudal  peduncle  3i  in  head; 
eye  3i;  interorbital  space  5i;  snout  3i;  maxillary  2i;  D.  Vlll-I,  13; 
A.  n,  13.     Scales  in  lateral  series  about  63;  in  transverse  series  21. 

Body  elongate,  the  back  not  elevated;  caudal  peduncle  somewhat 
cylindrical  at  it**  narrowest  part.  Head  almost  as  deep  as  body. 
Interorbital  space  flat;  its  width  about  equal  to  three-quarters  of  the 
diameter  of  eye.  Eye  large;  its  diameter  equal  to  length  of  snout; 
preorbital  very  narrow.  Snout  pointed.  Lower  jaw  projecting; 
maxillary  extending  to  a  pei^pendicular,  passing  a  little  behind  center 
of  pupil;  its  posterior  edge  rounded.  Upper  jaw  with  an  outer  row  of 
sharp  canines;  widely  spaced;  larger  and  stronger  at  anterior  end  of 
jaw,  where  there  is  a  group  of  several  on  each  side;  posterior  part 
of  jaw  with  an  inner,  short  row  of  minute  teeth;  lower  jaw  with  a 
single  row  of  sharp  teeth  similar  to  those  above;  largest  on  sides  of 
jaw;  vomer  with  a  small  patch  of  villiform  teeth;  palatines  with  a 
series  of  small,  shai-p  teeth.  Tongue  notched  anteriorly;  with  small 
patches  of  blunt  teeth.  First  gill-arch  with  10  long,  slender  gill- 
rakers,  1  on  the  upper  part,  9  on  the  lower.  Pseudobranchiie  large. 
A  shallow  pocket  or  fold  between  the  preopercle  and  suspensorium  of 
jaw  opening  into  gill-chamber.  Edge  of  preopercle  without  seiTations; 
a  large  striated  flap  at  its  angle.     Branchiostegals  7. 
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Head,  except  lips  and  branchiostegal  region,  covered  with  smooth, 
thin  scales,  these  overlaid  with  smaller  ones;  those  on  upper  part  of 
head,  on  snout,  and  lower  jaw  small  and  minute.  Body  with  large, 
^m  joth,  thin  scales.     Fins  all  completely  covered  with  small  scales. 

First  doi*sal  spine  somewhat  more  than  half  as  long  as  the  second; 
inserted  dose  to  it;  third  spine  longest;  fin  when  depressed  fitting  into 
a  narrow  groove;  the  tips  of  the  spines  not  reaching  insertion  of  soft 
dorsal.  Spine  of  soft  dorsal  closely  adnate  to  the  first  ray;  membrane 
of  fin  thick  and  fleshy.  Anal  inserted  below  the  middle  of  soft  dorsal; 
the  first  spine  very  short;  lK)th  spines  closely  adnate  to  the  first  ray; 
edges  of  toth  doi*sal  and  anal  tins  concjive.  Caudal  deeply  notched. 
Pectorals  pointed,  about  If  in  head.    Ventrals  short,  about  2\  in  he\id. 

Color  everywhere  blackish  graj-;  lining  of  mouth  and  gill  chambers 
bluish  black. 

Length  alK)ut  500  millimeters. 

Tyjfe, — No.  12657,  Leland  Stanford  Junior  University  Museum.  The 
typi^and  a  similar  specimen  were  taken  on  long  hand  lines  (dabonawa) 
by  Kumakichi  Aoki  in  the  deep  water  between  Misaki  and  the  island 
of  Oshima. 

(Named  for  Professor  Charles  Henry  Gilbert.) 

7.  SCOMBROPS  Schlegel. 

ScomhrofyH  Temmixck  and  Sc'HLec.kl,   Fauna  Japonica,  1846,  p.   118  (rheihdipU- 

roideff  =  ftoops). 
Dhtebrun  PoEY,  Memorial,  [[,  1860,  p.  168  {(xnilahis). 

Body  elongate,  covered  with  small,  thin,  smooth  scales;  mouth  very 
large;  lower  jaw  longest;  2  to  4  long  canines  in  upper  jaw,  besides 
strong  lateral  teeth;  a  series  of  canines  in  lower;  teeth  in  bands  on 
vomer  and  on  palatines;  preopercle  not  serrated;  its  angle  produced; 
opercle'with  2  feeble  points;  tongue  notched;  eye  large.  Branchi- 
ostegals  7.  Dorsals  sepamted,  the  first  of  8  very  feeble  spines;  anal 
spines  3;  soft  dorsal  and  anal  rather  long,  of  12  to  14  rays,  the  mem- 
branes scaly.  Pyloric  cceca  6  to  15.  Gill-mkers  long.  Soft- bodied 
fishes,  living  in  rather  deep  water. 

{Srfniihri\  mackerel;  f^V',  appearance.) 

i6.  SCOMBROPS  BOOPS  (Houttuyn). 
MUTSU;  OKIMl'TSr  (OFF  SHORK  MUTSU). 

Spanis  hoops  Holttiyn,  Besrhryving  Jaj).  Visschen,  1782,  pp.  311-346,  Nagasaki. 

Scomhrops  Ixjopn  Jorua.v  and  Snyder,  Proo.  U.  8.  Nat.  Miis.,  XXI II,  1901,  p.  750. 

Scouihropit  ScnLFXiEL,  Fauna  Jaix>nica,  Poiss.  1847,  p.  118,  pi.  lxii,  fig.  2,  Nagasaki. 

Srombro]>H  cheilodipteroidett  Bleeker,  Verhand.  Bat.  Gen.  XXV,  Japan,  p.  9; 
XXVI,  Jai)an,  p.  5S,  Naga.saki.— GeNTiiER,  Cat.  Fish.,  1, 1859,  p.  249,  Japan.— 
8teim).\chner  and  D(3i)erlein,  Fische  Jaimns,  II,  1883,  p.  5,  *'in  ganz 
Japan."— NvsTROM,  Handl.  Svensk.  Vet.  A k.,  1887,  p.  9,  Nagasaki.— Jordan 
and  Snyder,  Proc.  U.  S.  Nat.  Mu^.,  XXllI,  U)00,  p.  :^3,  Tokyo. 
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Head  8}  in  length;  depth  Zi\  depth  of  caudal  peduncle  3i  in  head; 
e^'e  3i;  interorbital  space  4:|;  snout  3i;  maxillary  2;  D.  VIIl-I,  13; 
A.  Ill,  13;  scales  in  lateral  series  53:  in  transverse  series  17. 

Body  rather  elongate,  the  dorsal  and  ventral  contours  evenly  rounded. 
Head  elongate,  pointed.  Eye  large,  the  margin  not  projecting  above 
dorsal  contour  of  head;  interorbital  space  flat  or  slightly  convex. 
Snout  sharp,  its  length  about  equal  to  diameter  of  eye.  Mouth  not 
very  oblique;  lower  jaw  slightly  projecting;  maxillary  extending  to  a 
point  about  midway  between  pupil  and  posterior  edge  of  orbit;  its  pos- 
terior edge  rounded.  Teeth  in  single  rows  on  jaws,  canine-like,  very 
sharp;  those  of  lower  jaw  largest  on  the  sides;  the  coiTesponding  ones 
of  the  upper  jaw  much  smaller;  a  group  of  3  or  4  large  teeth  on  ante- 
rior part  of  upper  jaw;  very  small,  shaip  teeth  on  vomer  and  palatines. 
Tongue  notched.  Gill-rakers  on  first  arch  6+15,  long  and  slender, 
those  farthest  from  angle  of  arch  very  small.  Pseudobranchiie  large. 
A  shallow  pocket  or  fold  between  suspensorium  of  lower  jaw^  and  pre- 
opercle,  opening  into  the  branchial  cavity.  Edge  of  preoperde  entire; 
its  lower  part  w^ith  a  large  flap.     Branchiostegals  7. 

Head  completely  scaled  except  on  lips  and  branch iostegal  recj^ion; 
scales  of  interorbital  area,  snout,  maxillary,  and  lower  jaw  minute. 
Body  with  rather  small,  smooth  scales,  which  are  easily  displaced.  Soft 
dorsal,  anal,  and  bavsal  parts  of  pectorals,  venti'als,  and  caudal  with 
minute  scales. 

Spinous  dorsal  rather  low;  the  fin  when  depressed  not  nearly  reach- 
ing insertion  of  soft  dorsal.  Second  dorsal  and  anal  with  thick,  fleshy 
membranes;  posterior  edges  of  tins  concave;  first  spine  of  anal  very 
small.  Caudal  deeply  notched.  Pectorals  pointed;  their  length  about 
\l  in  head.     Ventrals  2  in  head. 

Color  steel  blue  or  grayish;  belly  more  or  less  yellowish;  a  faint 
dusky  spot  on  upper  part  of  opercle;  inside  of  mouth  pale. 

Coast  of  Japan,  generally  common,  in  water  of  considerable  depth, 
20  to  400  fathoms.  It  is  an  excellent  food-fish  of  soft  flesh  and  is  com- 
mon in  the  markets  as  Mutmi,  Our  many  specimens  are  from  Same, 
Minato,  Matsushima,  Awa,  Tokyo,  Misaki,  Enoshima,  Tateyama, 
Wakanoura,  Kobe,  and  Nagasaki. 

(/?ot5cr,  bull;  oS//^  eye;  from  the  large  eye.) 

8.  ACROPOMA  Schlegel. 

^<To/>wrtri  ScnLE(iEL,  Fauna  Japonica,  Poiss.,  1H46,  p.  31  (jajMmicnin). 

Body  oblong,  covered  with  moderate-sized  dec^iduous,  ciliated  scales. 
Mouth  large,  the  lower  jaw  longest;  villiform  teeth  in  both  jaws  and 
on  the  vomer  and  palatines,  besides  very  small  teeth  in  each  jaw; 
preopercle  entire;  opercle  produced  in  a  very  long  thin  membraneous 
flap,  with  a  denticulate  edge.     Vent  inserted  far  forward,  nearer  the 
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base  of  the  ventraLs  than  the  anal.  Dorsal  rays  VII-1, 10;  anal  III,  7. 
Caudal  forked. 

The  single  species  resembling  Apogaii^  but  with  the  vent  very  dif- 
ferently placed.  It  is  arranged,  perhaps  justly,  in  a  separate  family 
by  Dr.  Theodore  Gill. 

{aKpos,  sharp;  Ttcopia^  opercle.) 

17.  ACROPOMA  JAPONICUM  GUnthcr. 

Acropoma  Schlbgel,  Fauna  Japonica,  Poise.,    1847,  p.  81,   pi.  xii,  tijjp.  2,  3, 

Nagasaki. 
Acropoma  japonicum  GtJxTHER,  Cat.  Fish.,  I,  1859,  p.  250,  after  Bleeker. 

Head  2i  in  length;  depth  3f ;  depth  of  caudal  peduncle  3i  in  head; 
eye  3i;  interorbital  space  4i;  snout  3i;  maxillary  2f ;  D.  Vll-I,  10; 
A.  Ill,  7;  scales  in  lateral  series  about  49;  in  transverse  series  10  or  11. 

Body  rather  elongate;  the  back  a  little  elevated.  Margin  of  eye 
not  projecting  above  dorsal  outline  of  head.  Interorbital  space  some- 
what convex;  a  low  ridge  in  the  middle.  Snout  shorter  than  diameter 
of  eye;  pointed.  Lower  jaw  projecting  beyond  the  upper;  maxillary 
reaching  a  perpendicular  through  center  of  pupil;  its  posterior  edge 
concave.     Teeth  in  bands  on  jaws,  vomer,  and  palatines;  some  of  those 


Fig.  10.— Acropoma  japonicum. 


in  front  of  upper  jaw  and  on  tip  and  sides  of  lower  jaw  enlarged  in 
slender  canines;  tip  of  lower  jaw  elevated;  the  canines  on  the  raised 
part.  Gill-rakers  on  first  arch  5-f-14;  long  and  slender.  Pseudo- 
branchiae  large.  Tongue  pointed.  Preopercle  with  a  double  edge, 
entire;  the  posterior  part  very  thin.  Opercular  flap  long;  with  2  or  3 
small  denticulations  posteriorly. 

Scales  thin,  weakly  ctenoid,  easily  displaced. 

Dorsal  spines  slender,  not  reaching  insertion  of  soft  dorsal  when 
depressed.  Membranes  of  soft  dorsal  and  anal  fins  very  thin,  not 
fleshy;  anal  inserted  below  a  point  a  little  posterior  to  middle  of  dorsal; 
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edges  of  both  fins  concave.  Caudal  deeply  forked.  Pectorals  pointed, 
contained  a})out  1^  in  head.  Ventrals  about  2  in  head;  extending 
beyond  anal  opening,  which  is  located  far  forward. 

Color  in  life,  light  red;  lower  half  abruptly  silvery;  fins  all  light 
reddish;  inside  of  gill  chamber  blackish.  Alcoholic  specimens  retain 
much  of  the  silver  on  the  lower  parts,  have  the  upper  edge  of  the  orbit 
dusky,  and  have  a  somewhat  indefinite  dusky  longitudinal  band  on 
lower  half  of  body. 

Length  80  to  li^5  millimeters.  An  interesting  species  allied  to 
Scomibrops  and  Apogon^  but  with  the  A'^ent  advanced  forward.  South- 
em  Japan;  rather  rare.  Our  specimens  are  from  Wakanoura  and 
Misaki. 

RECAPITULATION,  WITH  LOCALITIES. 

Family  Ap<xiONiDJ«:. 

1.  Apogonichtkys  Bleeker. 

1.  ciirhiatus  (Cuvier  and  Valenciennes) ;  Misaki,  Wakanoura,  Nagasaki. 

2.  glaga  (Bleeker;  not  seen). 

2.  Apogon  Lac^pede. 

§  Osiorhlnrhus  Lac^p^e. 

3.  niger  Dodorlein;  Nagasaki,  Mogi. 

4.  marginatum  Doderlein;  Wakanoura. 

5.  unicolor  Doderlein;  near  Yokohama. 

6.  lineatus  Schlegel;  Tokyo,  Yokohama,  Owari,  Enoshima,  Wakanoura,  Kobe, 

Onomichi,    Miyajima,    Hiroshima,    Tsuruga,    Kawatana,    Hakata,   and 
Nagasaki. 

7.  schlegeli  Bleeker;  Nagasaki. 

8.  dcederleini  Jordan  and  Snyder;  Nagasaki. 

9.  semilineatus    Schlegel;   Tokyo,    Yokohama,    Yodomi,    Enoshima,    Misaki, 

Wakanoura. 

10.  notatus  (Houttuyn);  Wakanoura,  Nagasaki, 
f  Apogon. 

11.  kierufis  Jordan  and  Snyder;  AVakanoura. 

3.  Archamia  Gill. 

12.  kagoshimami  Doderlein;  not  seen. 

4.  Paramia  Bleeker. 

13.  quinqudineata  (Cuvier  and  Valenciennes) ;  not  seen. 

5.  Melanoiftoma  Doderlein. 

14.  japonicum  Doderlein;  not  seen. 

6.  Telescopias  Jordan  and  Snyder. 

15.  gilberti  Jordan  and  Snyder;  Misaki. 

7.  Scombrops  Schlegel. 

16.  boops  (Houttuyn) ;    Same,  Minato,  Tateyama,  Matsushima,  Awa,  Misaki, 

Enoshima,  Wakanoura,  Kobe,  Nagasaki. 

8.  Acropoma  Schlegel. 

17.  japonicum  Giinther;  Wakanoura,  Misaki. 

Proc.  N.  M.  vol.  xxiii 58 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


V.  8.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOU  XXill     PL.  XLIII 


.  I 


O      ui 

i  I 

CL 

2 
S 


Digitized  by  VjOOQ IC 


I^-V      V-; 


Is^. 


Digitized  by  VjOOQ IC 


U.  8.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXIII     PL.  XLIV 


O 


Digitized  by  VjOOQ IC 


Digitized  by  LjOOQ IC 


I  N  D  E  X  .^ 


Abbott,  James  Francis.  Ll8t  of  Fishes 
collerted  in  the  River  Pel- Ho,  at  Tien- 
tsin, China,  by  Noah  Fields  Drake,  with 

descriptions  of  seven  new  species 483 

Aboma 759 

lactipeft 872 

tsoshimie 740 

new  species 7nO.  761 

Abudefduf  sexfaciatus 755 

Abyssicola  macrochir 376 

Acalypterse ^6 

Acalyptrata 654 

Acanthocardia 383 

Acanthocardium 383 

Acanthofrobius  flavimanus 761 

Acanthomeridffi 665 

Acanthoniscus 4iW,  562, 569 

spiniger 569 

Acardo 384 

Acarina 690 

Acentnigobius 759 

Aceratherium  occidentale 223 

Achellognathus  imberbis 484 

intermedium 343, 344 

lanceolatum 313, 344, 743 

rhombeum 343,344 

steenackerl 343 

Acherusia  complanata 524 

dumerilii 524 

Achirophichthys  crocodillnus 876 

tAchirophichthys  typus 875 

Acnemia  flaveola,  new  species 598 

Acritis 683 

subgenns 691 

Acrocerida; &V>,  656. 658 

Acropoma 892. 911,913 

japonicum 911, 912. 913 

Acropominfe 892 

Acmsterigma 383 

Acrofitichum 628 

alpinum   643 

areolatum (i35 

aureum 628 

hyperboreum 643 

iloense 643 

lomarioldes 628 

platyneuroH 635 

polypotl.oides 628 

septentrionale (536 

sinuatum 629 

thaliclroides 6'27 

thelypterls 638 


Pago. 

Acrothele  coplata 690 

corlacea 688 

ActoniscuB 499,575,576 

ellipticua 499,576 

Acutillneata 813 

Acutilirata 813 

Adacna * 881 

Adiantum 630 

caplllus- veneris 630 

emarginatum 631 

Jordan! 631 

modestum 630 

pedatum  includes  var.  rangi- 

ferinum 631 

tenerum 631 

tricholepis 631 

iKga 495,520 

antillensia 495.520,521 

arctica 496,520,522 

concharum 513 

crenulata 495.520.521 

dentata 495, 520, 522 

ecarinata 495.520,521 

emarginata 521 

entailli^ 521 

gracilipes 495,  ,520, 523 

incisa 495,520,522 

lovena 522 

pollta 614 

psora 495,520,521 

tenulpes 495.520,522 

ven t ro«a 495. 520, 522 

webbii 495,  .520, 522 

.Egathoa 496,525,527 

linguifn)ns,  new  spwics 466, 525. 526 

loliglnea 49t».525,526 

medians 496, . 526, 527 

.«gidae 495.  fiO(J.  .520, 527 

^Sgiochus  norden.skioldii 522 

ventrosns 522 

.«maj8la 878, 890 

new  genus 883 

lichcnoKti,  new  specie"* SKI,  890 

.l^uizonatus 812 

Agama VAk  'jjft.  rai 

carinata nKi.  .531 

Agentrogobius  gyninaiichcn 372 

pflaurni 372 

Agnoetus  falU>x 690 

gibbus 690 

Agonidse 368. 759 

Agonozoa 398 


*  As  an  Index  to  Mr.  William  H.  Ashmead's  paper.  Classification  of  the  Ichneumon  Flk»s.  or  the  Super- 
family  Ichneumouoidea  (tbis  volume,  pp.  1-220),  was  specially  prepared  by  Ite  author,  the  titles  In  that 
paper  are  omitted  In  this  Index.  ^^ 
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Agonus  stegophthAlmns 368 

A^rnunmiM  asTammuii ^ 367 

M:-h1eg«*li 367 

Agranlos 688 

Agrmmyzid& 656 

AlacUga 659,661,664,665 

AlaoUnais 494.500,502 

hastiger 494,502 

AlbAtrom.  with  descriptions  of  fourteen 
new  species,  a  Lij^t  of  Fishes  collected 
in  Japan  by  Keinosuke  Otaki,  and  by 
the  United  States  steamer.  By  David 
Starr    Jordan     and    John     Otterbein 

Snyder 835 

Albula M7,848 

Alcinma 496,519 

krebidl 495.519 

Alcimnida 496,506,519 

Alepocephalus 847 

Aleuritopteris  schafFneri 630 

Aleutica 820 

AUosonis  pulchellus 634 

Alpheufl  heterochselis 678 

Aliiteres  monoceros 748 

Amia 906,907 

glaga 893 

imberbls 894 

molaccensis 894 

Ammocoetes 732 

Ammotrecha  peninsulana 581, 589 

Amphacanthus 747 

albopiinctatus 747 

aurantiacus 360 

Amphicardium 384 

Amphidesma  lucinalis 803 

punctata 793 

Amphloxi 725,726 

Amphioxus 726 

belcheri 727 

Amphipnoidse 837 

Amphiprion  frenatus 752 

Amphonyx  antseus 256 

Amyrls  floridana 284 

Anacampeis 226,230 

angyrothamniella,  new  spe- 
cies          281 

lagunculariella,     new     spe- 
cies           230 

Anacan  thini 840 

Anemia  adiantifolia 627 

mexicana 627 

A  new  systematic  Name  for  the  yellow 
Boa  of  Jamaica,  by  Lconhard  Stejneger.         469 

Anceus  americanus 507 

crlstatiis 506 

elongatus 507 

Anchovia 748 

Anguilla 841,842,843,847,887 

anguilla 743 

bengalensis 842 

ohrysypa 842,843 

japonica 348, 748,842,887 

maurltiana 842 

myriaster 849 

vulgaris 842 

Anguillidce 348, 743, 840,841, 848,887 


Page. 

Angulus 289. 

291, 292, 295,  '299, 303. 812, 313, 320, 321, 324 

carpenteri 2^6.303 

new  name S3l> 

cerrosiana 325,303 

new  species 319 

colorata 33& 

new  species 313 

consobrinus 2S6 

flagellum 296,325 

new  species 812 

macneilii 2H6.3ttJ,325 

new  species 31* 

magna 295 

mera 29S 

modesta 304 

mode«tu« 286,295,320.321 

var.  obtusus 820 

obtusus 821 

panamensis 325 

new  species 819 

pauperata 296 

polita 296 

promera 296,325 

new  species 312 

promenis 296 

recurva 3M.325 

newspecies 829 

simplex 296 

suffuaa S25 

newspecies 319 

suffusus 308 

sybaritica 2^ 

Bybariticus 286 

tampaensis 296 

tenella 295 

tener 286.295,821 

tenern 295.299,314 

texana 29i 

newspecies 313 

Tar.obtugus 304 

variegata 808 

varlegatus 308,329 

versicolar 296 

Anilocra 496,525.528,529 

laticauda 496,528,629 

leachli «» 

mexicana 62S 

physodes &29 

plebeia 496,528 

Annulata 818 

Anodontla 801 

alba 802 

Anona  laurifoUa 25fi,2Ti 

Anoplus  banjos 367 

Anopfiufl 731 

Anorostoma  opaca,  new  species 614 

Antennaria.  Revision  of  certain  Species 
of  plants  of  the  Genus,  by  EUas  Nelson.        097 

Antennaria 697, 706 

aizoides 697,099 

alpina 697.699,701 

'  corymboaa 707 

glabrata 699 

angustata 699 

angustifolla 706 
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Antennaria  aprica 703, 708, 709, 711, 712 

arida 709,710 

humllls 710 

viacidula 710 

austromontana 103 

borealis 700 

bracteoMi 708 

Gonclnna  705 

conflnis 704,710 

corymbona 707 

divica  697,704.711 

rosea 706 

exilia 698 

fla'^escens  702,708,704 

foUacea 708.709,710 

humilis 710 

fusca 708 

glabrata 699 

holmii 711 

howellii 718 

hyperborea 711 

imbricata 707 

insulari  s 712 

labradorica 697 

macounii 700,702 

marginata 712 

media 700,701,702,703 

ciliata 700 

micropbylla 708,709 

monocepbala 697, 698, 699, 700 

xnucronata 701 

nardina 707 

nltlda 709 

obovata 712,713 

ozyphylla 710,712 

pallida 700 

parvlfolia 697,706,708,709,712 

rosea 706 

pedicellata 713 

petadtes 713 

plantaginifolia 697,718 

monocepbala.        697 

pnlvinata 702,708,705 

albescens 702 

vecnrva 7ii 

reflexa 702,703,704,708,710 

ZOSea 705,706,709,712 

angustifolia 706 

divarlcata 707 

imbricata 707 

xoBUlata 710 

flcarlosa 710 

•olltaria 697 

sordida / 706 

speciosa 705 

suffniteHcens ■. 704 

tomentella 701 

umbrinella 700. 701, 702, 708 

An  ten  narids 380 

AntennariidsB 769 

Antennarius  tridens 380,769 

Antbelura 494,507.508 

abyssorum 494,608 

Anthias 354 

AnthomyidsB 665, 667 

Anthura. 494,607,608 


Page. 

Anthuza  arctica 609 

branchiata 609 

brunnea 508 

carinata 608 

Knu'illa 608 

polita 608 

tenuis 494,608 

Anthurida 494,605,507 

Antigonia  eapros 869 

rubescens 369 

AntigonJids 859 

Antilla 797 

Antlllia 797 

Antispila 236 

eugeniella,  new  Bpecies 236 

Anyphsena : 683 

Apbareu8 T2D,  721 

f urcatus 719, 720, 721 

Aphrodite 884 

columba 888 

Aphthalmichthys 876,877,889 

abbreviates 877,889 

javanlcus 877,889 

Aplocerids 666 

Apisthocentrus  tenuis 876 

Aplocheilus  latipes 360 

Apodal  Fishes  or  Eels  of  Japan,  with  de- 
scription of  Nineteen  new  Species,  a 
Review  of,  by  David  Starr  Jordan  and 

John  Otterbein  Snyder 887 

Apodes 837,838,839,840,887 

Apogon 748,892,894,896,907,918 

arafurse 897 

bifasciatus 750.897,898 

carinatua 892 

doederleini,  new  species 895, 901, 902 

elliotl 896,897 

'endekatsnia 901 

glaga 893 

imberbis 894 

kagoshimanus 907 

kiensis 895,913 

new  species 905,906 

kiushiuanus 904 

lineatus 363,894,898 

macroptera 907 

marginatus 894,896,897 

niger 894,895 

nigripinnis 895,896 

notatiis 746,895,904,906 

novemfasciatus 900, 901 

novemscriatus 908 

quadrifasciatus 363,903 

ruber 894 

schlegeli 896.900.901,902,908 

semilineatus 746,895,903,905 

unicolor 740,894,897 

new  species 749,750 

Apogonichthys 891,892,913 

carinatus 892,894,913 

glaga 892,893,913 

perdix 892 

Apogonidse 749,891,913 

Apogoninae 891 

Appruximatus 811 

Aprion 720 
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Aproeerema 226 

crotolajiella.  new  ispecied 226 

Apseudes 494.504. 505 

gncilin 494,505 

AfMeudidae 494,600.504 

Apterichthyn  cswus 864 

Aptengia  immaculata 839 

ni^Fomariilata 839 

HarccigulariB 838,839 

Aracana  aculeata 360,748 

Ara(*hnida  from  oouthem  Arizona.  Some 
Spiders  and  other,  by  Nathan  Banks  ...         581 

Araneida 581 

Archamia 892,906.913 

kaROfihimann 907, 913 

macroptera 907 

macrupterun 906 

ArchLstes  pliimariua 367 

An-opftgella 290 

mactroides 290 

Areopagia 290,294 

Arcopagiopsls 289 

Arctia  8trig08a 268 

Antiidae 258, 259 

Arelosjcopiis  juponicim 369 

Arcturida: 497,537,545 

Arcturus 497,545,546 

Ijaffini 497,546,549 

var.  feildeni 549 

c*aril)bji'us.  new  speciej* 497, 546 

feildeni 497,546,549 

floridunuN 497, 546, 548 

purpureuis 497, 546. 547 

Arelia 380 

Areliwus 380 

new  genus 336 

j(»yneri 380 

ArgaH  sttnchczi 590 

Arngentinidje 349 

Argyr<K*<)ttUM  ziinderi 368 

Argyn)timmnia  bl(»<lgeltli 281 

Ariosoma 847 

Aristotelia 226, 226 

i  vae 226 

new  si>eeieM 225 

pudibinuiella 226 

Tim.'( ksulYnsella  225, 226 

Arizona,  Rome  Spiders  and  other  Arach- 
nida  from  soulhern,  by  Nathan  Bankx.         5H1 

Armadillididw 493,498,561,569 

Annudillidium 499, 570, 574 

commutatiim 574 

vnlgure 499, 574 

Armadillo  alter 574 

brunneiLs 571 

cinetus 572 

conglobat^ir 571 

eubensis 571 

depre-ssus ,571 

dumorum 572 

gig»i-s 572 

grenaden.sis 572 

niurlnus ."i?! 

perlatus ,571 

pilularis 574 

piHun •>72 


.71    I 
I 


Armadillo  silvamm 571 

tenuipunctstiis 671 

tiivialw 674 

vi  ticola 571 

VTilgare 674 

Kigzag 672 

ArmadilloDiscus  elllptlcus 676 

Arphia 428 

Aaellidae 497.560,551 

Aaellodes  alta 656 

Asellota  or  Agelhndea 497, 500, 55D 

Aaellus 497,551 

attenuatiLs 497,561,552 

communis 497, 551 

gronlandieus 5-yt 

lineatiLs 651 

marinns 640 

minor 669 

cestrum 630 

Asilldse 655 

Afdloid 657 

Agiloidea 655.656 

Aspid  isea 242 

splendoriferella 242 

Aspidium 620 

acrostichoides 640 

aculeatum 641 

var.  braunii 641 

califomieum  . .  641 

scopulinum 641 

acutum 642 

argntum 640 

bifierratum 6i2 

boottii 640 

braunii 641 

califomicum 641 

con  term  inum  var.  strigo^ium ...  &s 

cristAtum 639 

.var.cliutonlanum...  639 

marginale 639 

e^altatum 642 

filijc-mas 639 

floridanum 639 

f ragrami 639 

glabrum 639 

gold  fan  uni 639 

intermedium 640 

juglandi  folium 642 

lonchitis 641 

marginale 639 

mohrioides 641 

molle 638 

munitum 640 

var.  imbricans &tl 

inciso-serratum.  641 

nevadecse 638 

noveboracense 688 

oreopterifl 685* 

IwtenN 638 

patulum 640 

rigidum  var.  arguium 610 

aimulatum 6S8 

splnuloBum 640 

var.  boottii 640 

dilatAtum....  640 

intermedium  640 
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A.«pidiiiin  strigosum 638 

Ihely  pteris 63» 

trifoliatum 642 

unitum  var.  glabra 639 

Ai^pidotis  ealifoniica 632 

Ajipknium 635 

aeroetichuideH 686 

angustifolium 636 

bradleyi 636 

cioutarium 636 

ebeneum 636 

ebenoides 63.") 

flllx-foemimi 636 

var.  oyclosorum.  637 

Hrmtun 636 

foiitanum 636 

glenniei 636 

monatithotnum 635 

moiianthoM 635 

montaninn 63<> 

myrioph  yllum 636 

parvulum 635 

pinnutltidum 635 

platyneuron 635 

rfspertinum 635 

rhizophylla 637 

ruta-muraria 636 

scolopendrium 637 

septentrioiiale 636 

sernitum 635 

thelypteroides 65^6 

trichomanes 635 

dcntatiim 6:s<) 

virido GSa 

A.«?UicIlla m,  &15,  .>19 

americana 550 

Cffioa 497 ,  M9 ,  550 

granulata 497,  {>19, 550 

AstaoiLs  Ijenihardus 452 

Astia  morosa 5H8 

Astrape  dipteryjfia 740 

japonica 740 

Athericcra 653, 65^i 

Atheiina  bleekeri Tin 

japonica 14n 

Athyrium 636 

acroMichoIdeum  ^36 

cyc'losorum 637 

fllix-focmina J)36 

var.  eyclosorum  .  637 

thelypteroidcH 636 

Atlantic  Coast  of  North  America,  with 
descriptions  of  new  and  little  known 
SjKXjies,  Key  to  the  Isopocis  of  the.  by 

Harriet  Richardson 493 

AttidsB 5*17 

Aulichthys  Japonicu-s 350 

Anlopidse 744 

Aulapus  elongatus 350 

japonicus 350,744 

Aulorhjiichidee 350 

Aurantiacus 747 

Auria  alabamensis 329 

Auxis  thazard 352 

Aviculariuni 385 

Axina 7W 


Axinodon 

ellipticas 

Axinopsis w 

ootdata 

orbiculatns 785, 7S6, 

sencata 

sericatus 791, 

viridis 

new  species 

Axinulus 784,785,786,788, 

bre  vis 

cydadia 

elllptica 

eumyaria 

ferruginoso 

ovatiis 

pygmiea 

simplex 

species  Indetenninaic 

snccisa 


Axinus . 


ferrugineus 

llexuosus 

var.polygona. 
rotunda.. 

incrassatus 

t»blongus 

orbirulatus 

piisillus 

siniiatus 

AKolla 

caroliniana 

filiculoides 

.\35urfscens  group 


Bahama  Islands,  Diagnosis  of  a  new  Spe- 
cies of  Iguanoid  Lizard  from  Green  ("ay, 

by  Leonhard  Stejneger ' 

Balistes  monoceros 

Banjos  typus 

Banks,  Nathan,  Some  Spiders  and  other 

Anu'hnida  from  Southern  Arizona 

Barbus  homogencs 

sehlegeli 

Rchlegelii 

Barilius  platypus 

Bascanion 

anthonyi,  list  of  Mpecimens 

new  si)ecies 

llagellum 

irenatum 

Basilosaurida: ' 

Basilosaurus 327.  ;V2^>. 

cetoides 

Basilosaurus  cetoides  { O wen ),  with  Notes 
on  other  portions  of  the  Skeleton,  the 
pelvic  girdle  of  ZeugUKion,  by  Frederic 

A.  Lucas 

Bathynomus 495, 

giganteus 

Bathythrissa  dorsalis 

Bdellostoma  or  Heplatrema.  The  proper 

names  of,  by  Theodore  Gill 

Bdellostoma 729, 

burgeri 

cirrhatum 
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784 
788 
785 
789 

789,819 
820 

819,832 

791,832 
819 

789,830 
787 
788 
788 
788 

787,791 
787 
78S 
788 
788 
788 
7M 
788 
790 
786 
787 
788 
787 
785 
787 
781 
645 
G45 
645 

401,445 


471 
748 
357 

581 
343 
340 
487 
344 
715 
717 
715 
716 
716 
331 
;f29.331 
331 


327 
510.516 
495,516 
'649, 713 

735 

7ai,738 
729 
729 
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243,245 
235,244 

248 
243, 2U 

806 
810,832 


Beflellia 

minor 

new  Rpeciea 

somnulentella 

Bellucina 

amiantus 

new  species 

caneellaiis 814, 

Benedict,  James  E.    The  Hermit  Crabs  of 

the  Pa^rus  bembardus  type 

Four  new  symmetrical  Hermit  Crabs 
(Pagnrids),  from  the  West  Indian 

region 

Bequania 

Bemhardus  armatua 

streblonyx 

type,  the  Hermit  Crate  of  the 
Pagurus,  by  James  E,  Bene- 
dict  

Berycidai 

Beryx  splendens 

Bibionidee 

Bibionoidea 

Bicia,  new  genus 

gemma 672, 673, 674, 676, 677, 

whiteavesi 

new  species 

Billingsella  pepina 

Blandas 

Blastobajiidse 

Blastobasis 

gullandinee,  new  species 

Blechnum 

boreale  

sernilatum 

spicant 

viiKinicum 

Blenniidse 

BlenniiLs 

yatabei 336 

new  species 374 

Blennophidium  petropauli 876 

Blepharoceridie 655 

Boletina 599 

Bolitophila  montana,  new  species 598 

Bombylidffi 665 

Bombylividea 666, 656 

Bopyrida; 499,676,677 

Bopyroides 499, 577, 578 

hippolytes 499,578 

latreuticola 499, 578, 579 

Bopynis  {'!) 578 

Bopyrus 499, 577 

abdominalis 577 

alphei 499, 578 

hippolytes 578 

latreutis 679 

mysidium 579 

palffimoneticola 499, 677, 578 

Borboridue 655 

Botr>'chium 625 

australe 626 

bltematum 625 

boreale 625 

coulter! 626 

dissectum 625 


461 


771 

7W 

463 

452,454 


451 

351,744 

361,744 

655,656 

665,658 

676 

678,680 

677,678 

'    680 

6&i 

808 

234 

234 

234  i 

635  I 

634  ' 

635  I 

634  I 

635  I 
374,765  I 

374 


Botrychium  gracile G36 

lanceolatum 636 

lunaria 625 

var.  lx)reale 635 

lunarioides 635 

matricarie^ 625 

matricaria&folium 62  > 

matricarioides fiffii 

neglectum 625 

obliquam ecft 

intermedium 636 

occidentale 626 

pumicola 625 

rutsfolium 625 

rutseeum G25 

silaifolium 626 

simplex e& 

tenebrosum €25 

tematum  var.  australe 636 

tematum  var.  aastrale.  sul>- 

var.  intermedium 626 

tematum  var.  obliquum 625 

lunarioide:^ . .  625 

vii^inianum €26 

Botrypus  lunarioidac 625 

Bourdotia 814 

Brachyccra 654,655 

Brachyconger  savanna 857 

Brachyopsisrostratus 868 

Brachyaomophis ^64, 875, 889 

crocodilinus 875,889 

horrldus 875 

Branchiostoma 726 

belcheri 727 

nalsagawse,  new  spe(^ies». .  726 

Branchiostomidee 726 

Branderius 861 

Braidliensis 793 

Brephostoma 891 

Brotula  armata 767 

Brotulidse 765 

Bryozoa 829 

Bryttosus 851 

newgenus 336,354 

kawamerbari 354 

Bryttus 851 

Bucardium 384 

Buccula  tri  x 243 

ivella,  new  species 243 

BoTsera  gummifera 251,271 

Busck,  August,  New  Species  of  Moths  of 

the  Superfamily  Tineina  from  Florida. .  225 

Byssocardium S85 

Caecidotea 497,M1,668 

microcephala 55S 

stygia 497.558 

Caecilia  branderiana 864 

cfficus 864 

Ca^cilophis  compar 871 

Cflenopteris  rayriophyllum 696 

Cseruleipennis  group 404,444 

Calathura 495, 507, 509 

branchiata 496.509 

crenulata,  new  specieji 496,509 

Calidota  8trigo«a 268 
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Californica  group 402,431  | 

Callechelys 864,865,888  < 

guichenoti 865 

melanotsenla 865,888 

Oallionymidae 370 

Callionymus 370 

bcniteguri,  new  species 370 

benteguri 836 

curvlcomia 370 

inframundus 370 

Japonicu.«« 370, 746 

longicaudatus 370, 745 

rlchardsonii 370 

valenciennei 370 

Tariegatus 370 

CalHphora 657 

Callorhinus 330 

Callucina 806 

beimndensis 810,832 

new  species 825 

radians 809,824,833 

Calotomus  Japonicus 359 

CalypteraUe 656 

Calyptrato 654 

Cambrian  brachlopoda:  Obolella;  subge- 
nus Glyptia^;  Bicia;  Obolus,  subgenus 
Westonia;    with   descriptionH  of   new 

Species,  by  Charles  D.  Walcott 669 

Cambrian  brachiopods  of  Sardinia 695 

Camplyoneoron , 629 

phyllilidis 629 

CamptOGoruB 637 

rhisophyllus 637 

intermedius  ..         687 

Cancellns 771 ,  775 

canaliculatus 771 

omatua 772,773,774 

parfaiti 774 

spongicola,  new  species 773, 774 

tanneri 771, 772 

typua 771,773 

Cancer  bemhardus 462 

Capnodes  punctivena 274 

Caprodon  schlegeli 354 

Capsii 292 

Carangidw 352,748 

Carangus  equula 749 

Caranx  equula 853 

flavocseruleus 353 

hurra 352 

latus 358 

maroadsl  352 

speciosus 749 

trachurus  japonicus 748 

Carassius  auratus 340,484,741 

Cardea 383 

Cardiidse  and  of  the  North  American  spe- 
cies, Synopsis  of  the,  by  William  Healey 

Dall 381 

Cardiidse 381,383,779 

Cardinal  fishes  of  Japan,  a  Review  of  the, 
by  David  Starr  Jordan  and  John  Otter- 

bein  Snyder 891 

Cardifisa 385 

Caidium 383. 3H4 

aculeatum 383,392 


Page. 

Oirdium  alabastnim 390 

angulatum 386 

antillarum 386, 388 

apertum 884 

apicinum 391 

arenatum 389 

arenicolura 889 

arcticum 886 

aspertoim 387, 391 

aviculare 885 

beloheri 889 

blangulatum 890 

blandum 390 

boreale 386,388 

brasiliense 887 

bullatum 387 

calL'omianum 890 

califomiense 890 

campechiense 886 

cardlssa 385 

cameosum 297 

carolinense 386 

ceramidum 887 

clliatum 386,390 

citrinum 387 

columba 886 

comoxenae 890 

consors 389 

corbis 890 

costalum , 384 

cruentatum 891 

cumingi 885 

cygnorum 888 

dalli 383 

dawsoni 886 

decoratum 390 

discors 298 

donaciforme 385 

ebumiferum 385 

echinatum 888 

edentulum 888 

edule 884,886 

egmontianum 385 

elatum 391 

elegantulum 386 

elenense 391 

elongatum 386 

emarginatum 385 

fabricii 388 

fasciatum 388 

gemmatum 392 

glabratum 887 

gossei 386 

graniferum 384, 390 

gronlandicum 384 

haitenae 388 

hayesll 386 

hemicardium 884 

hiatus 387 

hlllanum 885 

hiulcum 887 

hystrix 884 

islandicum 886 

iaocardia 383,3>« 

lacunosum 389 

Isevigatum 387 
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Cardium  lamarckii 387 

laticostatum 389 

iHtum 887 

laxmn 289 

leucostoma 386 

lima 389 

lineatum 387 

luoinoidtis 389 

lutpolabnim 389 

maoulatum 386, 389 

niaeulosum 389 

magrnifli'um 386,390 

maenum 384, 386 

marmoreum 386 

martoni 388 

medium 386,390 

mulliBiriatum 389 

muricatum 385.386.389 

non-cgicum 384 

niiltallii 390 

nuttallianum 890 

obovale 390 

orbita 392 

oviputamen 387 

ovuloide 390 

panamen.Mo 389 

papillosum 388 

pci-tinatum 888 

pctitianum 387 

piotum ,. 387,388 

plnnulatum 386 

plnnioostatum 390 

pristipleura 389 

pristiH 387 

pHK-enim 389 

pscudofossilf 390 

piiboscous 386 

quadnigtMiurium 389 

ruMt  rum 389 

rotijsum ^ 385 

riuerens 884 

rinf?i(Mihim 387 

robustum  ...'. 386 

ronmdatum  '^9 

si'mia«porum  ;W> 

semisulfatum 387 

setilicosum :»9 

.sernuiun 387,  aS8 

VII r.  brtLsilianiim 3K7 

var.  .Mybariticum 387 

setosum 889 

wleniformo 387 

speciosum 384 

spillmani 384 

spinosum :iM,  387, 391 

var.  turtoni 387 

subiliscors 384 

snbelongaluin 386, 389 

sub<iuadratum 385 

Hiibst  riatum 391 

triangulatum 392 

unido :iK4 

venlrio(»«um 386 

ViMiustum 386, 387 

white! 384 

xantboc'l^eilum 389 


,-7     ! 


Caasidina 496,5CSS 

lunifrons 4»,5S3 

Cautethia  giotel 225 

Orrttuclna 0G6 

lampros 811,832 

new  species HZ7 

lingualis 811,jc:,«! 

prolongatus hIL,  "c!? 

tmulcatus mm 

Cecidomyldse <i»t  tift 

Cem  iostoma 29 

Cenchrus 274.  'ITS 

Gentrldermichthys  elegant 367 

marmoratiui aS7 

Centrifiigus 812 

Centrogaster 747 

argentatus 747 

fusce-scenn 747 

CentronotuR  subfrenatus SK 

Centnirophis K71 

spadiceus 871.  HTJ 

Centnirua  carolinianus fitt 

Ceph  alacan  thidee 7» 

Cephalacanthus  japonicus 73» 

spinarella  (oriental!.^ ) . . .  7% 

Cepon  di8tortus 579 

Cerastes 383 

Cerastoderma 383. 384 

cilialum 3«.3» 

corbi« 390 

decoratum 390 

elegantulum 386 

plnnulatum 386 

Ceraiopogon 5« 

antennalis,  new  !>peciGs 606 

barberi,  new  species 6ul 

biguttatus,  new  species 604 

clnctus,  new  species 605 

cockercllii.  new  species 60S 

di versus,  new  species 607 

elegans,  new  species S89 

expolitu?,  new  species 600 

ftmbriatus,  new  species 601 

f uscul  lu,  new  species 605 

griscus,  new  species 602 

guttipennis,  new^  specit.'s 608 

johnsoni,  new  species 600 

levis,  new  species 604 

melleus,  new  speciesi 604 

mutabilis,  new  species 002 

nebulosus,  new  species 606 

petgandei,  new  siiecies 6U2 

politus,  new  specie*! 606 

pulvcreus,  new  8pecii'^ 600 

sanguisuga,  new  species* 604 

achwarzii,  new  species 605 

specularia,  new  species 601 

smithii,  new  species 60O 

Btellifer,  new  species 604 

subasper,  new  species 606 

variipennis,  new  species 602 

vlridis,  new  specnes 607 

websteri,  new  species aos 

Ccratoptcridaceee 627 

Ceratopteris 627 

thalictroides 627 

Digitized  by  VjOOQ IC 


INDEX. 


925 


Page. 

Ceratothoa -196,525,529 

exoca»li 529 

linearis 496, 529 

Cereiw 589 

Ceroplatus  clausnis,  new  spc«oles 59 1 

O  taeea 330 

Cha^nogobius  CAHtaneus 3?2 

macrognatha»« 372 

ChietcKlontidse 756 

Chjetnrichthys  hexanemuM 372 

stigmatiaj< 764 

Chamacodok 798 

rhannomursena 886 

Charidea  conflnis 262 

nivea 258 

Chasmatonotufl 658 

Chaj^mias 740 

new  genu» 761. 763 

dolichognathns 761.763 

misakiiLs 740 

new  spe<'leM 761 ,  76:?.  764 

Chatocjwus  punctatus 743 

Cheilanthes 632 

alalMimenKis 632 

amania tv'Vi 

argentea 633 

aspera 634 

californioa 632 

Candida 629 

clevelandii 63:3 

ooopene 632 

dealbata 630 

eatoni 633 

elegans 633 

feel 632 

fendlerl 633 

fibrillasti 633 

gracillima 6;W 

gratlliH 632 

lanosa 6:J2 

lanuginosa li32 

lindheimeri 6:« 

lendigera «W2 

leu('<)p<)<lft t532 

marglnatH 6»1 

micToph  ylla (>32 

myriophylla 633 

parishil 633 

pringlei 632 

tomentr>sa 632 

var.  eatoni 633 

vestita 632 

villosa tW:i 

viscida (».*i2 

wrlghtli 632 

Cheilodactylus  zonatus 358. 752 

Cbeilodipterida" :V>;3 

Cheilodiptenis  macnKlon 907 

qiilnquelin€»atus 907 

saltatrix 907 

Cheilogramma (>30 

laneeolata (UJO 

Cheiroglossa 624 

palmata 624 

Cbelanops  arizonensls 590 

new  species 589 


Page. 

Chelldonlchthys  kumu 369 

Chelidoperca  hinindinacea 751 

Chelifera  or  Tanaioidea 4M,5QO 

Chelifer  bubbardi 589,590 

new  species 58S 

Chemmis  imicolor 590 

new  species 583 

Chilabothnis  inomatus 469 

Cbilocampyla,  new  genns 248 

dyariella 248 

new  species 249 

Chilomycterua  callforniensis 361 

Chllopterus 732 

Chim»ra 338 

monstrosa 338 

ogllbyi 338 

phantasma 3516 

new  sjK'cies 33S 

Chimteridse 33R 

ChioccK'ca  racemosa 241,256 

Chlridotea 497,587,538 

caeca 497,638,539 

megalura 538 

sabini 497, 53S 

tuftsii 439,497,538 

Chironomid* 599. 655,658 

Cbironomus  bnicbialis,  new  species 607 

nitldulus.  new  species 608 

taniapennis,  new  sjK'cies  . . .         607 

Chinis  ordinatus 367 

rhlerastes 864, 866, 889 

coliibrlnus 866, 867, 889 

new  genus 867 

Chlopsis 859,875.888 

bicolor 859 

fierasfer,  new  species 860, 88S 

Chlorochlamys  chloroleucaria 283 

rha-rops  aziirio 740, 747, 755 

japonicus 358, 755 

Cliotot'Ksus  punctatus 34* 

rhn)mls  notatus 755 

Ch rysodiuni  lomarioides 628 

Chrysophns  aries 746 

hastrt 855 

longispinuv 855 

xanlhopotlu 855 

Chytolita  morbidalis 278. '280 

Cilicsca 496,.532.535 

carinata 496. 535 

caudata 497,5:J5,536 

linguica uda.  new  species 497, 535, 586 

Cincinalis  ferruginea 629 

Cincla  group 399,418 

Circe 816 

Circoteltix 394,396,448 

ob>curus 441 

suffusus 441 

undulatus 44* 

verniculatus 441 

Cirolana 496,510,511 

albida,  new  species 495, 512, 614 

borealis 496,511.513 

eonchanim 495, 51 1. 518 

gracilis 495,511,518 

hirtipew 618 

Impressa 495,511, 5ia 
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mruUna  mayana 496, 511, 512 

minutH 4ft).  511, 512 

obstnincala.  new  species 495,511.514 

panra 4«5. 512, 514 

polita 495.511,514 

hphsromiformiK 495, 511, 512 

(tpinipes 513 

vlrginiana 405,511.512 

Clrolanidffi 495,506,610 

Cirrhlmumna SG9 

Cirrhltidae 858,752 

Clmwtomes 726 

Cirnwtomi 726 

Clrnis 726 

CiRthene  mibjecta 266 

Citrina 396 

Citrina  group 401, 421 

Clauslna 784 

Cleamii! 497,538.544 

planicauda 497, 544 

Clidoderma  afiperrimiim 379 

Clolho 792 

ChibionldaB 583 

Clupanodon  melanoetletus 349 

Clupanodon  thriasa 743, 748 

Olupeakowal 349 

thrissa 748 

ClupeidcB 349.743 

CobitidflB 340 

Cobitls  bin» 740.748 

JaponicA 340. 748 

japonlcus 748 

Cockerell,  T.  D.  A.,  A  Slug  of  the  Gemw 

Veronicella  from  Tahiti 835 

Cocotropus  pottii 367 

CodaJcia 797,798.801 

chiquita 801,832 

new  species 823 

colpoica 797, 801 .  833 

new  species 821 

cofltata 800,823 

cubana 799, 833 

new  species 821 

galapagana 801. 832 

new  species 823 

mexicana 801. 822, 832 

new  name 8*22 

orbicularis 798,799,821 

orbiculata 799. 801, 822,823 

pectinella 800 

portoricana 800. 832 

new  species 822 

punctata 796,798 

tigerina 798 

Ccelorhynchus 376 

australii 376 

Icishinouyei 336 

new  species...         376 

Coenomyidae 658 

Cceruleipes  group  . : 421 

Cuilia  nasus 490 

Colias 745 

Colocephali ...         889 

Conchocele 784 

Conchcele  disjuncta 789 

Condalia  ferrea 233. 238, 242 


I*age. 

Conger 847,848.854 

hamo 348, 857 

japonicus 851 

leptognathus 858 

longirostris 857 

marginatus 858 

oxyrhynchus 857 

urolophus 872 

uroptenu 861 

vulgaris 849,  «52 

Congermursna 848, 847 

Congers 841 

singapurensis 857 

Congrellus 348,846,854,855,888 

ango 854,855,856,888 

meekl 336,348,855,856 

new  Bpeciea 847 

megastomus 854, 856, 888 

Congresox  talabon 857 

Congromuraena  ango 856 

megastoma 854 

Congrus  angustidens 857 

breyicuspia 867 

conger 847 

maculatas 871 

protervus ^ 857 

tricugpdatus 867 

OonUera 495,510,515 

ooncharum 513 

cylindracea 495,515 

montagul 515 

polita 514 

Ocmopldie 664,665 

Gonozoa 894.396,406,409,410,418,421 

albolineata 407 

bebrensl 4D1 

koebelel 420 

rebellls 407 

silvicola 415 

sulclfrons 408,409 

texana 406 

wallula 449 

Convexus 691 

Coptodlsca 242 

condalise,  new  species 242 

splendoriferella 242 

Coqulllett,  D.  W..  New  Diptera  in  the 

U.  S.  National  Museum 693 

Corallana 495,517 

antillensis 496,617,619 

fissicauda 496,617,619 

oculata 496,617,519 

quadricornis 496, 617, 518 

sexticornis,  new  species...  496,617,518 

subtilis 496,517,619 

tricornis 495,517,518 

warmlngli 495,517,619 

Corallanldae 495,506,517 

Corallla 797 

Corbidae 780,797,816 


Corbis 

Corculum 

Coriarachne  versicolor 

Coriscium 

randiella,  new  species. 


816 
386 
686 
247 
247 
Corvula  argentata 746, 752 
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Cormla  schlegeli 356 

CoiTpluena  hlppuros 353 

japonica 353,745 

Coryphwnidse 353 

Corypheenoides 746 

houttuyni 746 

Cosmopteryx 285 

ipomoesD.  new  species 235 

nigrapunctella,  new  species        235 

Conyphus  oxycephalus 859 

Costata 826 

Cottldaj 367,757 

Coitus  decastrensis 868 

CrabH  of  the  Pa^rus  bemhardu»  type, 

The  Hermit,  by  James  E.  Benedict 451 

CrenilabruB  spilogaster 359 

Ciiocardium 883 

Criorhina  kincaidl,  new  species 611 

CrofiBums  vittatus 501 

Crotolaria  pnmila 227 

Cryptocope 494,600,502 

artica 494,502 

Cryptodon 784.789 

bisinuatus 784 

croiilinensis,  var.  altus 787 

luxonicus 830 

moeeleyi 830 

obesus 786 

obdoletus 787 

ovatUR 787 

pyrlformis 785 

Sarali 785 

Cryptogiamma 633 

acrostichoides 633 

stelleri 633 

Oryptopteras  punctlceps 871 

Ctena 797,798 

Cten  ia 797, 798 

Ctenoeardia 384 

Ctenogobius 769 

almilis 759 

Ctenolabnis  flagellifer 359,756 

Ctenosaura  bakeri 468 

new  species 467 

palearis 467,468 

Ctnueha  virginica 259, 266 

Cubaris 498,569,570 

affinis 671 

brunnea 571 

cinctus 499, 570, 572 

depressus 499, 570, 571 

dumorum 499, 571, 572 

giiras 499.571,572 

grenadensis 499. 571, 572 

murinus 499.570,571 

perlatus 499. 570, 571 

pisum 499,fi71,5?2 

sil varum 499. 570, 671 

tenuipunctatuh 49S,  570. 571 

vl  tl  cola 499 .  570, 57 1 

Eigzag 499, 57 1 ,  572 

Cnllclda 655 

Culter  brevicauda 489 

tientfiinensis 483 

newspecies 489 

Calticula,  new  genus 4sr> 


Page. 

C'ulticula,  emmelas 488 

new  species 485 

Cuneata 793 

Cyanecula 473 

Cyathura 494,507,508 

CHrinata 494,508 

Cybium  chinensis 352 

nlphonium 352 

Cydas 810,814 

dentata 815 

Cyclocera 654 

Cyclogaster 747 

Cyclorhapha 60S,  6.>1. 655, 656, 657 

Cycloetomes 735 

Cyclotellma 290 

fausta 294 

Cydippe 290 

Cydlppina 292 

brevifrons 900 

Itmula d00,31& 

Cyllndrica 759 

CyllsUcus 498,562,565 

convexus 498,565,566 

laevls 665 

spinifrons 665 

1  Cymatoica 292 

arcuata 80O 

I  orlentalls 286,300 

undulata 286,309 

Cymodocea  bermudensis 634 

caudata 536 

Cymothoa 496,525,527,580 

acuminata 640 

dufresnei 830 

exclsa 496,530 

immersa 630 

impressa 629 

lanceolata 496,530 

lignorum 532 

marina 640 

oestrum 496,530 

oceanica 574 

oculata 526 

olivacea 631 

ovalls 631 

parasita 680 

preegustator 628 

triloba 581 

Cymotholdse 498.496,506,525.527 

CynoglosFUs 880 

interniptus 880 

Cynoponticus  ferox 857 

savanna 857 

Cypreea 329 

Cyprina  bisecta 789 

Cyprinidse 834,340,484,741 

Cyprinold,   Leuciscus  turncri,   from  the 
Miocene  of  Nevada,  A  new  Fossil,  by 

Frederic  A.  Lucas 888 

Cy prinus  carpio 340, 484 

Cypselurus  agoo 861 

Cyrachsea 804 

Cyrba  ta>niola 688 

Cyrenella 817 

oblonga 792 

Cyrenellldae 780,817,880 
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817 

817  I 

817  ' 


Cyrenoida 

americana 

caloosaonsis 

dupon  tia 817 

floridana 817, 829, 8S3 

CyseluniB 351 

Cystopteris  bulbifera 642 

fragilis 642 

montana 042 

Cjtherea  spha'rica 798 

tigerina 799 

tigrina 799 


?  Dactyloptems  peterseni 

Dalnananago 

Dainanhebi 

Dajidtt 499, 

Dajus 

mysidis 

Dall,  William  Healcy,  Synopsis  of  the 
Family   Cardiidic   and   of   the    North 

American  Species 

Synopsis  of  the  Family  Telliuidse  and 

of  the  North  American  Species 

Synopsis  of  the  Lueinacea  and  uf  the 

American  Species 

Dasyatidffi 

Basyatis  akaj  ei 

kuhlU 

Basylirion 

Decapterus  kurroides 

muroadsi 

rufiselli 

Dekayi 

Delochochelia  forresti 

Dendryphantes 

niibiliis 

retarius 

Dennstaedtia 

punctilobula 

Dentex  setigerus 

Dentilncina 

Depressaria 

amyrisella,  new  species 

Deptalia  insularia 

Derotmema 394, 896, 

hayuonii 

Dexidsc 

Diagnosis  of  a  new  Species  of  Tguanoid 
Lizard  from  Gri*en  Cay,  Bahama  Is- 
lands, by  1-rt'onhard  Stejneger 

Diuphanichthys  brevicaudus 

I)iast(Kion  nnimaculatus 

Dicellomus  jHJlitus 

Dicksonia  pilosiust'ula 

punctiloba 

JMctyosomu  temmincki 

Didactylota 

bicolor 

kinkerella 

snellenella 

Diego 

Dinocardiuni 

robiistum 

Dinosaur,  Stegosaunis  marshi,  from  the 
Lower  Cretaroous  of  South  Dakota,  A 
new,  by  Frederic  A.  Lucas 


758 

850 

876 

576,579 

499,579 

499,579 


381 
285 

779 
338,741 

741 
338.741 


352 
352 
745 
603 
587 
587 
587 
644 
644 

&55.746 
805 
233   I 
233   ' 
283 

406.407  I 
449  j 
657  : 


471   I 
847   I 
359 
688 
644  , 
644  ' 
765 
228 
228 
228 
228 
746  I 
384  I 
386  I 


591 


Diodonta a 

Diodontidffi Si 

Diodontigrinus Sfi 

Diopsidffi <i 

Diplodonta 791,792,  RI 3,  KSi.W 

aleutica Tyft.«« 

new  speiiea 33 

celata T» 

candeana 7J( 

capax 79i 

elevata 7* 

gabbi 753 

inconspicua 791 

japonica 791 

kiawahensis 7W 

lupinus T9B 

notata 1*M 


nucleIform< 

'^bliqua 

oTbella 

patagonic*! . . . 
phillippii  . 

platensis 

porteziana 

punctata 

puncturella 

semiaspera 

semireflecta 

semireticulata . . 

seminigossa 

sericata 

Boror 

subquadrata 

subrugosa. 


798 

796 

....  795.7V7.<C1 

7W 

798 

794 

794 

798.795.796 

7M 

792. 794, 796. 7V7 

7*4 

7H 

796 

796 

791 

:.-  795 

795 


.■■as 

658 


torelli 793.820 

var.  aleutica 796 

tuigida 796 

undata 795 

verrilli 792.795 

vilardiboana 791 

DiplodontidBB 381, 780. 791. 797,  fOO 

Dipodidfe 659.661,665.666 

Dipoena  parvula 590 

newspecies 584 

Diptera  in  the  U.  S.  National  Museum, 

new,  by  D.  W.  Coquillett 

Diptera 

Systematic  Arrangement  of  the 
Famllieit,  by  D.  W.  Coquillett..        658 

Dipus '^,660,661,662.663.661.665,666 

Discors 384 

Discrepans 797 

DissoHteira  Carolina 431 

DitremaluBve 858 

temminckii 356 

Divaricella 797,81i815 

angulifera 814 

denUta 815 

eburnea 815,816 

omuta 814 

per  .Arvula 815.8J2 

new  name SJ) 

qnadrijiulcata 815 

DixIdiB 655 

Docosia  obscura,  new  species 597 

longicomis,  new  specie* 697 

Tlttata,  new  species 697 
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fxolichopodidse 654,656,657 

I>onacicardiiim ^ 385 

I>ODacidae 385 

]>onacina '  291 

I>onaciocardium 385 

I>onax  martinicensis 2W 

l>€>ro9oma 349,743 

I>oro8omatid8e .• 349 

l>orudon 328,329,331 

I>raesida 582 

Drosophilidaj 618, 655 

Dryomyza  aristalis,  in-w  species 617 

I>ryopteris 620,688 

acrostichoidcs 640 

aculeata 641 

var.  bmunii 641 

-  '"ifornica 641 

.^, 639 

b<K.                       ! |...  640 

braum               ■ '. . .  641 

contermitttt . '  njVpsa 638 

cristata .        '    .1 639 

cUu       '"ana 639 

marfinalis 639 

dilatata ,..: 640 

mix-mas...(.... 639 

floridana 639 

fragrans 639 

goldiana 639 

celsa 689 

intermedia 640 

lonchitis 641 

marglnalis 639 

montana 638 

munita 640 

nevadea^is 638 

noveboraeensis 638 

oreopteris 638 

patens 638 

patula 640 

rigldaarguta 640 

simulata 638 

spinulosa 640 

dilatata 640 

intermedia 640 

thelypteris 638 

trifoliata 642 

unita 639 

lyaynueria  japonica ,.. 359,756 

Dyar,  Harrison  G.,  Life  Hi8torie^  of  some 

North  American  Moths .' 255 

Dynamene .' 496,532,534 

angulata,  new  species*.  ^ 496, 534 

bermudensis. ." '.  496,534 

Dj-natosoma  thoracica,  new  species  J 598 

Echelus 847 

Echeneidee 759 

Echidna 878. 885, 890 

amblyodon ,^ 886 

dellcatula 886 

kishinonyei,  new  species 8S5, 890 

variegata 885 

Edotea 497,538,544 

acuta 497, 544 

montooa 497,  r>H,  645 


Page. 

Edotea  triloba 497,544,545 

Eels  or  Apodal  Fishes  of  Japan,  with 
description  of  Nineteen  new  Species- 
Review  of,  by  David  Starr  Jordan  and 

John  Otterbein  Snyder 837 

Egraca 814 

Elachistid® 236 

Elapsopsis  versicolor 871 

Eleotris  oxycephala 371 

Elliptotellina 290, 302 

americana 286,294,302,316.325 

new  spei'ies 311 

paclflca 286,302.325 

new  species 316 

Eloplchthys  bambusa 488 

Elops 847,848 

Embiotoca  smitti 358 

Embiotocidse 358, 752 

Emmelichthys  schlegelii 857 

Empldse 654 

Empididffi 609 

Empis  tridentata,  new  species 609 

Enchelycephali 840, 887 

Enedrias  nebulosus 376, 765 

Engraulididffi 490 

Engraulis  commersonlanus 748 

Eomys 666 

Eozapus 666 

Epeira  arizonensis 585, 690 

conchlea 585 

gemma 585 

labyrlnthea 585 

prompta 585 

Epeiridai 585 

Epeys  montosus 545 

trilobus 545 

Eperlanns  chinensis 491 

Ephydridse 655 

Epicaridea  or  Bopyroidea 499, 500, 576 

Epicrates  inomatus 469, 470 

Bubflavus,  new  species 469 

Epilucina 806 

califomicus 813 

Epinephelus  akaara 354 

fasciatus 3'>4, 747 

latifasciatus 354 

octocinctus 747 

septcmfasciatiis 354, 747, 751 

susuki 747 

trimaculatus 352 

Eproboscidca 653, 654, 655, 656, 668 

Eptacitr^te 738 

Eptatrfcme 735,736,738 

Eptatrdte 7:i6, 738 

Eptatretida? 7-28.729,738 

Eptatretus 728, 729, 737, 738 

buigeri 729,780,731 

dombeii '. 737 

Eptratretus 738 

Equisetacea 620, 624, 645 

Equiaetum 645 

arvense 645 

fluviatile 645 

hyemale 645 

Isevigatum 646 

limosum .v. 645 
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fiquiaetom  littonUe 64f> 

mexicanum 645 

palaotre 645 

prateivie 645 

ramoMiwimuin 615 

robuj^tum 645 

nclrpoides 646 

HylvRtii'um 646 

telmateia 645 

Tarieffatum 646 

Equula  nuchale 747 

Erabo 871 

una^i H7 1 

Erechtiteshieraclfolia 252 

Eremobatefl  cinerea 589 

Eremochaeta 658 

Eretmopteiidae 658 

ErichBonella  attenuata 497,542, 543 

fillformls 4«7,642,543 

floridana    Benedict,    new 

species 497,542,543 

new  name 497,588.542 

ErvllU 811 

£r>-clna  mibconvexa 792 

Er>thrina  herbacea 289 

Emcidn 851 

EtelJs 855,720,721 

berycoides 864 

EteltoCTW 864,865 

berycoides 855 

new  genua 886,855 

Ethmocfitrdiam 384 

Eucardium 883 

Eucereon 259 

Carolina 262 

confine 262 

Tar.  Carolina 262 

Euchsetes  Immaculata 268 

Euchoreutes 659,661.664,666,666 

Enchoreutinie 666 

Eucosmophora 250,251 

dives 251 

flideroxylonella,  new 

species 250 

Eugenia 249.258,275 

buxifolia 261,275 

procera 261 

Eulonchus 656 

Eulopia 804 

aagrinata 805 

Eumetopias 329,830 

Eupaguras  alaskensis 456 

aleuticus 460 

annatub 463 

var.  A.  granulata 452 

bernbardus 452,454.466,458 

var.  B.  granalata- 

•     denticulata 452 

var.  B.  granulata* 

denticulata?...  456,458 
var.  C.  spinimana        463 

patagoniensis 465 

ulidianus 452 

Eupomacentrus 755 

Eupaeudosoma 259 

floridum 258,259 


Pace. 

Eupseudosoma  Involutum 2^ 

var.  floridum  .  ZSH 

niveum 2W 

Eur>-cnemu8  scitultui.  new  species 0OA 

Eurycope 498.557,558 

caribbea  Benedict,  new  species  498. 558 

comuta 496,558 

fragilis 660 

robusta 658 

Eurydice 496,510,516 

convexa 495,515.516 

spinigera 495.515.516 

Eurymyctera  crudelis 879 

Eurypelma  hentzi 681 

Eurytellina 290,293 

altemata 294 

angulosa 2«6,294 

georglana 294 

new  species 810 

leucogonia 826 

new  species 17 

rubescens 286,302 

Eutellina 289 

Excavata 811 

Exechia  analls,  new  species 698 

Exoccetidse 851 

Exocoetus  doderleinii 851 

Fabolina 291 

Fftllax 886 

group 403,441 

Family  Cardiidse  and  of  the  North  Ameri- 
can Species,  Synopsis  of  the,  by  William 

Healey  Dall 381 

Fasciatus 867 

Felania - 792,798 

uata 792 

Felaniella 792 

candeana 794 

obliqua 796 

sericata 796,812 

vilardiboana 794 

Ferns  and  Fern  Allies  of  North  America, 
north  of  Mexico,  with  principal  Syno- 
nyms and  Distribution,  by  William  R. 

Maxon 619 

Femiginosa 788 

Filices 619 

Filix 642 

bulbifera 642 

fragilis 642 

montana 642 

Filosus 824 

Fimbria 816 

magna 816 

Fishes  collected  in  Japan  by  Keinosuke 
Otaki,  and  by  the  U.  S.  S.  Albatross,  with 
descriptions  of  Fourteen  new  Species,  A 
list  of.  by  David  Starr  Jordan  and  John 

Otterbeln  Snyder 836 

Fishes  collected  in  the  River  Pei-Ho,  at 
Tientsin,  China,  by  Noah  Fields  Drake, 
with  descriptions  of  SeveL  new  Species, 

List  of,  by  James  Francis  A  bbott 488 

Fisiularia  immaculata 850 

petimba 850 
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IPiKtiilaiia  serratu 850 

tabaoariR 748 

Plat  ulariidae 350 

yiabellifcra  or  Cymothoidea 4M,  500, 505 

Florida ,  New  species  of  Moths  of  the  super- 
family  Tinelna  from,  by  Ausru»t  Bnsok.  225 

Fluta  jaranensis 888 

yossil  Cyprlnoid,  Leuciscus  turneri,  from 
the  Miocene  of  Nevada,  A  new,  by  Fred- 
eric A.  Lncas 388 

Kragilia 292 

Kragiim 884 

biangulatum 390 

magnificum 390 

medium 386 

Kulvia '•384 

modesta  var.  centifllnm 391 

Qadidse 768 

Gados  macrocephalus 876 

Gaf  rarium 816 

Galeidse 836 

Galethalea  confinis 2^ 

Ga^terosteidse 861 

Gasterofltens  cataphractus 851 

japonicufi 747 

volttan  Linnsus 747 

Gastrana 292 

Gastrobranchedombey 737 

GaKtrobranchoB 731 

Gelecbia  gallsesolidaginis 227 

Gelechiidse 225 

Geomyzidffi 655 

Gillichthys 768 

Girdle  of  Zeugiodon,  Basilosaurus  eetoides 
(Owen),  with  Notes  on  other  Portions 
of  the  Skeleton,  The  pelvic,  by  Frederic 

A.  Lucas 327 

Girella  melanichthys 864 

punctata 366,752 

Glflopteris  palmata 627 

Gloesobius  linearis 529 

Glyphidodon  coelostinus 755 

Olyptias,  new  subgenus 675 

Glyptonotus  coecus 539 

sabini 638 

tuftdi 539 

Gnaphalium  alpinum 699 

hyperboreum 711 

Gnathia 494,506,507 

cerina 494,506,507 

cristata 494,506 

elongata 494,506,507 

Gnathiidse 494, 505, 506 

Gnathophis  heterognathiis 847 

Gnathopogon  elongatus 343 

Gnorimoschema,  new  genus 227 

terracottella,    new  spe- 
cies    227 

Gobiidse 371,491,759 

Gobiobiwffi f{36,341,342 

new  species 340 

mayedce 336, 341, 843 

new  species 342 

nigripinnis 487 

nitens 4W 

Proc.  N.  M.  vol.  xxiii .>'.) 


Page. 

GobiuH 759 

giuris 491 

niger  humteus 746 

similis 872 

yokohamee 759 

Goniocardium 885 

Gonodonta  unica 2?2 

Gracilarla 245.248,250,251 

burserella,  new  species 251 

sebastianiella,  new  species 251 

violacella 251 

Granocardium 883 

Green  Cay,  Bahama  Islands,  Dlagnasis  of 
a  new  species  of  Iguanoid  Lizard  from. 

by  Leonhard  Stejneger 471 

Guettarda  elleptica 240, 270 

Guilandina  bonducella 284, 246 

Gunellus  apos 376 

ruberrimiw 876 

Gyge  hippolytes 578 

sp.? 578 

Gymnogramme  hisptda ^. . .         629 

triangnlare 629 

Gymnomunena 886 

doliata 885 

Gymnopsis  doliata 885 

Gymnopteris 629 

hispida 629 

triangularis 629 

Gymnothorax 878, 879, 880, 888, 884, 889 

albimarginatns 880,889 

colubrinus 867 

hepaticus 880 

kidako 880,881,884,889 

mieroszewskil 880, 882, 889 

pardalia 879 

reevesi 880,882,889 

reticularis 879,880,882,889 

similis 348 

Habrocestum 587, 688 

Hadrianus  schuchertl 328 

Hadrotettix 394,396,396.424,425 

gracilis 423 

trifasciata 424 

Heemulidee 356, 761 

Hagfishes 728 

Haleelurus  burgeri 748 

Halichceres  bleekcri 859 

poecllopterus 359, 756 

pyrrogrammuR 350 

Hallsidota 259,268,270 

cubensis 268 

laqucata .\         268 

strigosa 268 

Hamo 858 

Haplarmadillo 499.570.673 

monocellatus 499, 573 

Helicolenus  albafaseiatus 365, 757 

dactyloplenis 365 

marmoratus 3fi5, 757 

Helmichthys  draphanua 847 

Helmictis 848 

punctatus 847 

Helomyzidse 614,665 

Hemia.«?ter 828,829 
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HemibftrbuH  Imrbn.s 340, 4K7 

UemirnntiM 385 

Hemifardium 3M, 385 

Hc»m  icul  UT 484 

Hemiculterella 484 

Hemiiloniix 385 

Hemiramphi(l:i> Ittl,  490 

HemiramphiM  intormediuh 490 

HenoiMimii.s  miitliMiM 556 

iricomiR 555 

Heptatrcnm ?2»,  735, 737, 738 

Hei)Uitn>nioK 729, 738 

H('ptutn>iniiit 737, 788 

HeptniU»mft  cirrhHtiim 729, 731 

Hen* 805 

adanNonii 807 

aurantiuM 808 

leucooy  ma 808 

mazatlnniruH 811 

pensyl  vanlcns 807 

richthoffiii 810, 827, 832 

Kombrebrensin 808 

Hermit  Craba  of  the  Pagunis  bemharrlus 

tyrn',  by  James  E.  Benedict 451 

Hermit  Crabs  (Pagurids^,four  new  sym- 
metrical, from  the  West  India  reiflon, 

by  James  E.  Benedict 771 

Hemtivalia 289 

semitextH 289 

Herpetolj'hthys 871 

ornatisftimuH 871 

Hesperinu^ 666 

He*<i>eronii.s 331 

Hetcrodontida; 336 

Hetcrtxlontiis  japonicuM 336 

Heteroneiiridft.' 655 

Hetorotanaia 494, 501. 503 

limicola 494, 508 

HexaKrammido? 367 

HexHgrammos  lagocephalus 867 

octogrammus 367 

otakii 367. 757 

superciliosufi 367 

Hexamitocera  flavida,  new  species 612 

Hippiscus 394 

Hippt)bo«cida' 6.\i,  CM,  655 

Hiptiobranchus 844,  M6, 887 

bathy bins H4C,  887 

infernalit* M6 

Hlstioptenis  typiis 751 

Histories  of  some  Nortli  American  Molh.s, 

Life,  by  Harrison  G.  Dyar 255 

HolacanthuH  septentrionalis 756 

Hoiocentrida* .' 744 

Holocentnis  altK>fasciatus 757 

H(  mala 291 

Homaledra,  new  genus 236 

heptathaiama 2:i6. 2:58 

new  species . . .         237 

sabalclla 238 

Homaiina 291 

Homea 729, 736. 738 

Homeidae 336 

Hondums,  A  new  specie^  of  spiny-tailed 
Iguana,  from  riilla  Island,  by  Leonhard 
Stejneger 467 


I  Pago. 

,    Hoplobrotula 766,767 

armata 767,768 

Hoplognathus  knisenKteri 766 

Hoplostethus  japoniciis 744 

Hyalina S96 

group 398,401 

HymcnophyllaoejE 626 

Hyperoartii 727, 732 

Hypemtreti  727,  ?28 

Hypcrotretes 735 

Hyphantria  onnea 263 

Hypocera 653,654 

Hypolepis  califomica 632 

Hypoprepia  packardii 266 

HyporhamphuM  sajori 351 

Hypsinotus  benhatatate 359 

lanthc 498.553,564 

Rpeciofta 498,  .555 

spiDoea 498, 555 

Ichthyophis  roarmoratus 886 

pantherinus 886 

tigrinus P86 

IdeoblBum  threveneti 588 

Idotea 497,538,539 

acuminata 540 

algirica 641 

atrata 541 

baflBnl 549 

balUca 540 

basteri 640 

bicuRpida 542 

brevicauda 540 

coBCa 639 

compacta 541 

entomon 540 

filiformis 643 

irrorata '. 540 

marina 497,539,540 

marmorata 542 

metalliea 497,539,541 

nodulosa 641 

peloponesiaca 641 

phosphorea ^. 497, 539, 541 

pulchra j- 642 

pusella 640 

regulosa 642 

robusta 641 

rugosa  •      641 

sabini 538 

slabberii 610 

tricuspidata 640 

tricuspis ! 640 

tuftj^il 639 

variegata 540 

Idoteidse 497,537 

Idothea 816 

Idolha^a  perforata 816 

Iguana,  from  Utilla  Island,  Honduras, 
A  new  Species  of  .spiny-tailed,  by  Leon- 
hard  Stejneger 467 

Iguanoid  lizard,  from  Green  Cay,  Bahama 
Islands,  Diagnosis  of  a  new  Species  of, 

by  Leonhard  Stejneger 471 

Ilyarachua - 498.567,660 

hlrticeps 498,560 
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Jnaeqnalis 789 

Indentata  tenulrostris 324 

Inj^ra  bursjorae 271 

Insidiator,  new  genus S«,  368 

rndis 368 

IpoiDGea 244 

Irona 496,525,631 

nana 496, 531 

lachikauia 346 

new  genus 346 

stcenackeri 346 

Ishikauia,  new  genus 336 

Isoetaceae 620, 624, 649 

laoetes 649 

bolanderi 650 

braunii 650 

butleri 651 

immaculatn 651 

canadensis 650 

dtidgei 650 

eatoni 650 

echinospora,  var.  b<x)ttii 650 

braunii 650 

muricata 660 

robusta 650 

cngelmanni 650 

earolininna 650 

georgiana 650 

vaiida 650 

fl  aocida 651 

▼ar.  ehapmani 651 

foveolata 649 

gra  vesii 660 

har>'eyi 649 

heterospora 649 

hieroglyphica 649 

howelli 651 

lacustris 649 

var.  paupercula 649 

macounii 650 

maritima 650 

melanopoda 661 

pallida 651 

Tnelanoiipora 649 

minima 651 

muricata 650 

nuda 651 

nuttaim 651 

occidentalis 649 

orcuttii 651 

paupercula ft49 

pygmtea 650 

riparia 649 

var.  canadensis 650 

saccharata 649 

palmeri 649 

reticulata 649 

suksdorfii 651 

tuckcrmani M9 

borealis 649 

underwoodii 651 

Isocardia :W4,385 

Isopods  of  the  Atlantic  coast  of  North 
America,  with  Descriptions  of  new  and 
little-known  Species,  Key  to  the,  by  Har- 
riet Richardson 493 


Page. 

Italica  coriacea 575 

Itea  IsB vis .575 

riparia 575 

Iva  frustescens 226,243 

imbricata 228 

Ixodes 690 


Ja»ra i  7, 

albifrons 

balti<a 

copiosa 

kroyeri 

maculata 

marina 

nivalis 

triloba 

Jagonia 791, 797, 79K,  HOI, 

chiquita 

new  8pecit»s 

cofltata 

galapagana 

now  spe<'ies 

mexic^ina 

new  name 

orbiculata 

var.  flliata 

imbrieatula 

orbiculata 

recurvata 

pectinella 

portoricana 

new  species 

Jamaica,  a  new  systematic  Name  for  the 
yellow  Boa  of,  by  Leonhard  Stejneger . 

Janira 498, 

alU 49R, 

maculosa 

spinoea 

tricomis 

Janirida^ 497, 

Japan  by  Keinosuke  Otaki  and  by  the 
U.  8.  8.  Albatrosft,  with  Descriptions  of 
fourteen  new  Species.  A  list  of  fishes 
collected  in,  by  David  Starr  Jordan  and 

John  Otterbein  Snyder 

Jerboas  and  Jumping  mice,  A  compari.son 
of  the  Osteology  of  the,  by  Marcus  W. 

Lyons,  jr 

Joanni-siella 791, 

Jordan,  David  Starr,  and  John  Otterbein 
Snyder.  A  review  of  the  apodal  fl.shes 
or  eels  of  Japan,  with  a  description  of 

nineteen  new  species 

A  review  of   the  cardinal  fishes  of 

Japan  

On  a  list  of  fis^hes  collected  in  Japan 
by  Keinosuke  Otaki,  and  by  the 
r.  S.  S.  Albatrofff,  with  descriptions 

of  fourteen  new  species 

Jouy,  IHerre  Louis,  Fishes  collected  in 
18S3  and  1S8.=)  and  preserved  in  the  V.  S. 
National  Museum,  with  descriptions  of 
six  new  species,  by  Jonian  and  Snyder. 


.V<5,o54 
554 
654 
654 
654 
654 

497,564 
664 
616 

S08,830 

N)l,832 
823 

MOO,  822 

801.832 
823 

801,832 
822 
799 
800 
800 
799 
800 
800 

800,832 
822 

469 
.S53,655 
55.%  556 
498,565 

555 
49H,  Md 
5.50.553 


335 


659 
792, 793 


Kanakiuianago  . 
Karei 


837 
891 


336 


.s:,0 
379 
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Kareius 

bicoloratii» 

new  genus 

scutifer 

KeinoKuke  Otaki,  and  by  the  U.  S.  S. 
Alabatrott.  with  deacripUoniiiof  fourteen 
new  species,  A  list  of  Fishes  collected  in 
Japan  br,  by  David  Starr  Jordan  and 

John  Otterbein  Snyder 

Kellia  transveisa 

orbicularis 

Key  to  the  Isopods  of  the  Atlantic  coa»t 
of  North  America,  with  Descriptions  of 
new  and  little  known  Species,  by  Har^ 

riet  Richardson 

Riusiuanus 

Ronoshiro 

Konoedrus 

new  genus 

punctatus 

Kutorgina  cingulata 

aardinieiuds 

Kyphosids 

Labracopsis  japonicus 

Uibrax  hexagrammus 

Labridie 

Labrwt  rubiginosus 

Labrusboops 

japonicus 

Lacteoides 

Lievicardinm 

elatum 

elenense 

mortoni 

serratum 

snhfitrtatum 

Lagocephalus  alboplumbeus 

bimaculatus 

ocellatus 

pardalui 

rubripes 

stictonotus 

vermicularis 

xanthropterus 

Laguncularia  racemosa 

Lampetra 

aurea 

emstii 

jap«mica 

mitsukurii S36, 

plancri 

wilderi 

Lampreys 

Lancelots 

Lancelets,  Hag-Ashes,  and  Lampreys  of 
Japan,  with  Dci«criptions  of  two  new 
Specits,  A  review,  by  David  Starr  Jor- 
dan and  John  Otterbein  Snyder 

Lap«ii» 

Larinia  directa 

LAtebrus  oculat«is 

Lateolabrax  japonicus 

Lathrodectos  mactans 

Latifasciata  group 

Latilus  argentatus 


Page. 
879  , 
7«  . 
336  1 
STSr 


335 

787 


49S 

848 

349 

349,743 

336,349 

349,748 

695 

695 

356, 7S2 

864,751 
367 

358.755 

859,756 
747 

746,747 
808 
884 
391 
391 
388 
387 
391 
360 
360 
490 
361 
360 
361 
360  I 
360; 
231  j 
732 


Latilus  japonicus 

sinensis 

Latreutes  ensiferus 

Lavema  heptathalama. 

sabalella 

Leachiagranulata 


733 

7S8,7»4 

733,734 

734 

734 

7S2 

725.726 


725 
7M 
585 
910 

5M 
401.427 
869,746 


74> 

869,745 

579 

23» 

2W 

SiO 

Leidya 499,577,579 

distorta 499,579 

Leiocephalus 471 

carinatus 471 

loxogrammus 471 

sehreibersii 471 

yireacens,  new  species 471 

Leiognathids 353 

Leiognathus 747 

argentatum 747 

nuchale 35A 

rivulatum 353 

Leituanus 864,866,888 

colubrinus 866 

lacepedil 866 

■emieinctus 866,867,886 

Leja 599 

Lejagon 798 

Lenticula 825 

Lenticularia 797 

Lentniaria 797 

Lepidamia  kaloaoma 894 

Lepidoptera 225,797 

Lepldotrigla  alata 748 

bnigeri 74ft 

longispinis 369 

microptera 869 

strauchii 869 

Leponis 8M 

Leptaxinos 785,739 

incnuBsatus 789 

minutus 785,7H9 

philippiana 789 

Leptembolm 683 

LeptidK 654,655,656,658 

Leptobolus  atarus 692,691 

Leptocardia 385 

Leptocardii 725 

Leptocephalichthys  hypseloaoma 847 

Leptocephalide 347,840.846,861,888 

Leptocephalus 846, 847, 848, 854, 855, 856. 8w 

conger 847,850,852 

erebennus 848,853,888 

new  species 849,850 

heterognathos 851.88S 

japonicus 818,8S1,8^H 

kinsiiianns,  new  species..        8Im. 

851.  »«8 

marginatus 851,853 

morriasi 847 

mrriaster 347. 

743, 848, 849, 852, 853, 855. 8^8 

noordsicki 851 

nystromi 851,858,88s 

new  species 853 

letrotinctus,  new  species.        84^ 

858.854.)«K 

rinkinanus,  new  species..        848. 

852.  H88 
Leptochelia 494,501.508 
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Leptochelia  algicola 503 

dubia 494,508,504 

edwardfiii 504 

(?)fllum 494.508,504 

llmicola 503 

minuta 494,508 

rapax 494,503 

savignyi 494,608 

Leptognathia 494,500,602 

ctBca 494,502 

longiremifl 494,502 

Lieptognathus  oxyrhyncbus 875 

serpens 876 

L^ptomorphus  byalinus,  new  species  —         598 

paryulofi,  new  species 597 

Lepton 880 

Leptonacea 381,779 

L«ptophryxas  mysidis 579 

Leptorbinopbis  gomesil 871 

Leptorbyncbus  carpensis 875 

Les  Hemlcardes 385 

Les  Heptatrtmes 729,738 

Leuciscus 333.334,741 

bakonensis 346 

hakuensis 346,741,742 

jouyl 740 

lineatus 383,834 

V  minor 344 

pusillus 844 

aciitlua 483 

aeiistiofl,  new  species 487 

turneri 333,834 

from  tbe  Miocene  of  Nevada, 
New  fossil  Cyprlnoid,  by  Fred- 
eric A.  Lucas 333 

Leucoptera 239,240 

erytbrinella,  new  species ,    239 

guettardella,  new  species 239 

Ligia 499,574 

baudiana 574 

baudiniana 499,574 

coriacea 676 

exotica 499,575 

gaudicbaudii 675 

grandifi 676 

oceanica 499,674 

olfersii 499,674,575 

oruscides 574 

Ligiidae 499,561,574 

Limamureena  guttata 878 

Limanda  herzensteini 740, 746 

yokohamfie 379 

Limicola 291, ?92 

Limnocardiidse 881 

Umnoria 496.532 

califomica 532 

lignonim 496. 532 

tenebrans 532 

uncinata 532 

Umnoriidse 496,506,532 

Ldnearia 290 

metastriata 290 

Linga 806 

Lingula 680,681,682,691,803 

attenuata 687,695 

exonguis 690 


Lingula  (?)  favosa 

bawkel 

(?)len8 

petalon 

rouaulti 

Lingulella 

acuminata, 
concinna  .. 
davisi 


Page. 
675 


684,696 

695 

683,691 


gregma 

subgenus  

tumida 

Lingulepis 

Lingulids 

Llngulobolus 

affinis 

spissus 

Liobunum  townsendi 

Llocard  ium 

Liopeetta 

obscura 

Liotellina 

iberingi,  new  species 

radlata 

Liparidids 

Liparis 

agaMizii 

List  of  ferns  and  fern  allies  of  Nortb 
America  north  of  Mexico,  wltb  princi- 
pal synonyms  and  distribution,  by  Wil- 
liam R.  Maxon  

List  of  fishes  collected  in  the  River  Pei- 
Ho,  at  Tien-Tsin,  China,  by  Noah  Fields 
Drake,  with  descriptions  of  i^ven  new 

species,  by  James  Francis  Abbott 

List  of  fishes  collected  in  1883  and  1885,  by 
Pierre  Louis  Jouy,  and  preserved  in  the 
United  States  National  Museum,  with 
descriptions  of  six  new  species,  by  Jor- 
dan and  Snyder 

Lithocalletis 

ambrosi  ella 

elephantopodella 

verbeslnella,  new  species. . . 

Llthocardium 

Lithyphantes 

fulvus 

Liuranus  semicinctus 

Livoneca 496, 

ovalis 

desmarestii 

redmanni 

Lociista  maritima 

Lomaria  spicant 

Lonchffiidse 

Lonchoptera 

lutea *'. 

Lonchopteridse 654, 655, 

Lophiidae 

Lophiomus 

setigems 380, 

Lophioe  piscatorius 

Lophocardium 

annettse 

cumingii 

Loripes 791,797,801,803,804,805, 


692,694 


688 
884 
379 
879 
289,301 
311 
293 
869 
747 


619 


488 


789 

230,246 
247 
247 
246 
385 
584 
584 
866 

525,531 

496,531 
581 

496,531 
410 
634 
655 

656,657 
656 

656,657 

380,769 
769 

748, 769 
748 

381,385 
892 
891 

809,814 
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Loripes  clauses 808,814,824 

compreaaa 804 

cryplelliw 803 

edentuloides 802 

elevata 793 

lens 804 

lucinalis 808 

Loripinus 802,808,823 

Lotellaphycis 876,768 

Loxocardium 384 

Loxocera  fumipennis,  new  species 617 

Lucas,  Frederic  A.,  A  new  Dinosaur,  Ste- 
gosaurus  marshi,  from  the  Lower  Creta- 

ceonsof  South  Dakota 581 

A  new  fossil  Cyprinaid,  Leuciacus 
tumeri,  from  the  Miocene  of  Ne- 
vada          333 

The  Pelvic  Girdle  of  Zeuglodon.  Basil- 
oi>aunis  cetoides  (Owenj,  with  notes 
on  other  portions  of  the  skeleton  . .         327 

Lucina 784,789, 

797, 801, 803,  S04. 805. 809, 814, 816. 823. 830 

acutilineata 813 

alba 809 

americana 815 

amphidesmoides  803 

antillaram 800 

arguntea 814 

artemidis 813 

aurantia 808 

barbata 789,802 

bella 801.822 

bialata 808 

borealis 813,824 

bourdoti 814 

brasiliana 798,804 

brasiliensis 793,804 

calculus 796 

califomica 806,813 

caneellaris 810 

capax 796,802 

rariba'a 814 

chemnitzii 815 

childreni 806 

chrysfjstoma 802 

columlMilla 807 

commutata 815 

conoentrica 806 

conlracta 809 

cornea 796 

corrugata 814 

eostata 800,810 

crenulata 810, 825, 826 

eristata 814 

digitalis 816 

distingtienda 801 

divarirata 815 

ebumea 815 

edentula 802 

edentuloides 802 

elata 803 

exasperata 801 

excavata 811, 827 

fabula 805 

fibula 801 

filoea  806.813 


page. 

Lucina  flexuosa TBS 

fragilis «C 

gibla 81* 

glgantea 806.830 

globosa KK 

grandinata SOU 

granulosa 7W 

guaraniana 798 

hiatelloides «& 

imbricatula T9* 

jamaicensis 80&.«407 

janeirensis 79^ 

lens 804 

lenticula 799,810 

leucocyma 8tf> 

leucoma 808 

leucoplueata 793, 794 

lintea 80^ 

megameris 806,fG» 

muricata Ml 

nassula 799.HOt>,»06 

nasu  ta 799, 808 

nitens 796 

obliqua 796, 799,  W7 

occidentalis 799,800 

ochracea Ml 

oeiBtedti M4 

orbicularis 797, 799 

orbiculata 7>«,T?9 

omata 800.  M4 

o  vimi Hf2 

pecten 798.799 

pectinata T99,«0,«H,S<r7,J*:ii 

penn<4yl  vanica w»7 

phenax S08,&3.832 

philippiana 802 

philippinanim 814 

pila *tt! 

pilula 815 

pisum 806.815,816 

prisca 807 

pulchella 298,814,816 

punctata 796.797.801 

pusilla 799 

radians 806.810 

radiata 810 

radula 809 

richthofeni 805 

sagrinata 804,806 

"      scabra 807,809 

Schramm! 802 

scobinata 809 

serata 815 

sericata 796 

semireticulata 794 

sinuata 7M 

speciosa 807 

spinosa 805 

squamosa 799 

strigilla 815 

subglobosa 793 

subvcxa 792 

sulcata 808,805,814 

telllnoides* T96 

tenuisculpta 806 

textills 800 
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Lucina  tlgerina 799,801 

trisulcata 808 

undata 811 

Tenezuelensiit 793 

Virgo 807 

Lucinacea 779 

Synopsis  of  the,  and  of  the 
American  species,  by  Wil- 
liam Healey  Dall 779 

Lucinclla 814,815 

Lucinlda 803 

crj  ptella 808 

Lucinidse 780,791,797,808,830 

Lucinisca 806 

feneMtratuH 811 

muricata 812 

murica  t  us 809 

naasula 808 

nuttalli 81J 

nuttallii  var.  ccntrifugUB 828,832 

Lucinoma 806 

fcquiKonatns 813,883 

annulatus 813, 824, 833 

blakeniw 809 

borealis 809 

filosus 809,824,833 

hemiciis 812,833 

new  species 828 

lamellatus 813 

Lucinopsis 811 

Luciogobios  gnttatus 374 

Ludovicia 785 

squamula 785 

Lnmbricoides 874 

Lunulicardla 385 

LutianidflB a55 

Lutianus  aya 721 

rufiselli 355 

Lutricola 292 

alta 306 

LiLsoinia 473 

Lycodontis 880 

literata 879 

nubilus »48 

tile 879 

LycopodiacesD 620, 646 

Lycopodium 646 

adpressum 616 

alopecuroiden 646 

var.  pinnatiim         646 

alpinum 647 

annotinum 647 

apodum 648 

bryoidea 648 

carolinianum 646 

cermium 647 

chama>eypariKNUK 647 

chapmani 646 

clavatum 647 

complanatum 647 

dendroideum 647 

douglasHii 648 

elongatum 646 

inundatum 646 

var.  appressum.  646 

bigelovii 646 


Lycopodium  inundatum  var.  elongatum. 
pinnatum  . 

lepidophyllum 

lucidulum 

nudum 

obscurum 

ovalifolium 

pinnatum 

porophilum 

nipestre 

sabineefolium 

selaginoides 

selago 

var.  appressum 

sitchense 

Btnithioloides 

Lycofia  sealaris 

scutulata 

Lycosidse 

Lygodium 

palmatum 

LjTnire  edwardsi 259, 

Lypopleural 

Lyrocardium 


MsenidsB . 

Ma^ra 

Macalia. . 
Macaliopjiis. 


lyra . 


Maooma. .  .285, 292, 298, 300,  :S04, 306, 309, 314, 

alaakanu 

new  .spetties 

arcuata 

aurora 

balthiea 2«6,-298, 

brevifrons 292, 

bruguierei 

calcarea 2S6, '299, 307, 

californiensis 

Candida 

carlottensis 

cerina 

cognata 

constrieia 

edentulu 

elongaUi 

expanna 

extenuata :«0, 

new  species 

var.?  panamensiij 

frigida 

incongrua 

indentata 

var.  tenuirostris 

inflata 

inflatula 

inornata 

inquinata 

krausei 286,298, 

new  species 

var.? 

leptonoidca 286, 299, 308, 323, 

llmula 300, 

liotricha 

middendorffii 


I 'age. 
646 
646 
648 
(>46 
647 
647 
648 
646 
646 
647 
647 
&17 
646 
646 
647 
618 
587 
587 
587 
627 
627 

264.266 
657 
384 

357 
291 
292 
289,290 
301 
322,324 
309,325 
;123 
300 
306,310 
308,309 
300,315 
310 
308,323 
306 
292 
308,322 
296,299 
302 
298 
306,307 
309 
308 
310,325 
314 
310 
308 
306,307 
309,324 
309 
299,322 
287,  ;W7 
310 
807,308 
,307,326 
322 
•286 
,325,326 
,315,325 
303,306 
306 


Digitized  by  VjOOQ IC 


936 


INDEX. 


Macoma  mitchelU 290, 

moesta 

narata 

oocidentalis 

orientalis 

panamensU 

new  speciea 

phenax  

new  species 

secta 

sdtkana 

new  species 

BoUdula 

ta^liformis 

new  species 

tenera 

tenta 

tenuirostris 

umbonella 

undulata 

yoldiformis 

Macrocera  nebuloea,  new  species 

MacrochsetSB 

Macroma 

Mactra  radiata 

Mactracea 

Malacanthidffi 

Malakichthys  griseiu 

Mancasellus 

bxachyunis 

lineatus 

Marginatus 

Maritima  group 

Marptusa  califomica 

Marmara 

guilandinella,  new  species 

salictella 

MarNilea 

macropoda 

mucronata 

natans 

quadrifolia 

tenaifolia 

uncinata 

vestita 

Marsileaceie 

Marsipobranchii 

MikKticodendron  pallidum 

Ma  t  teuccia 

Mtnithiupteris 

Meeki 

Mepiidera  variegata 

M  egaperea  ischinagi 

M  c'gaxinus 

rostratus 

Moincrtia 496, 

transversa 

Molanoplus  deraatator 

MelancMitoma 892,908, 

Japonicum 

Melantheradeltoidea 

Mcriflca 

eequifltriata 

crystallina 286, 29:1, 302, 

declivis 

lamellata 


Page.     I  irtft. 

314,825  i  Meilsca  lintea 2W,ai 

299  I  reclusa 2«,» 

307.308  newspecies Il» 

309  1   MenarmadlUo 4».570.5R 

300.309  j  americanus 499,$72.5«3 

325  j  modestus 499,572,59 

324  reflexus 49S,S«5 

299  j  Mestobregma 394.414 

314  ,  maculosa 3^ 

293,809  I  pardalina aB8.4« 

307.326      Metator 3ft 

328  new  genus 3W 

309      Metis 292,296*305,307,310 

300  alta 2«.3» 

316  dombeyi 8K 

292,299  ephippium 29S 

299  excavata 306 

324  intastriata 28S,29K 

324  Interetriata f» 

809      Metoponorthus 496,562,56^ 

809,320  pruinosus 498,568,569 

594  viigatus 496.568,569 

657      Metriochroa,  new  genus 214 

292  psychotriella 244 

388  newspecien...         245 

381  McNeill,   Jerome,    Revision  of  the  Or- 

869         thopteran  genus  Tiimerotropis 30 

353  Mickwitzia? 696 

497,551      Microdonophis 864, 869,870.889 

497,551  altipinnis 869 

497  erabo,  new  species M70.8A 

766      Microperida 6S6 

399,409      Miltha 806 

688  chlldreni S12 

246  floridana 812 

246      Mionunis  lunatus 894 

246      Mis«umu8  anguillicaudatus. . .'. 340,489 

644      Misumena  fldelis 581,566 

644  pallida 581,866 

644      Mitsukurina  owstoni 396 

644      Mitsukurinidae S88 

644      Mixtopagurus 771 

644  gilli 771 

644  newspecies 777,778 

644  paradoxus 778 

6-20,644      Moera 291 

?28,727      Moerella 290,291,302,309 

258  amianta , 308,325 

643  new  species 317 

643  gouldii 294 

856  martinieensis 295 

886  meropsis 286,303,325 

354  newspecies 317 

784  paziana 303,325 

818  newspecies 818 

526,529      Molariiophis 885 

496,529  nebuiosa 885 

448      Monacanthidse 360 

909,918      Monacanthus  cirrifer 360 

908,913  komuki 360 

282      Mongarochi 870 

290      Monooentris  japonicus 747 

293  Monoprion  maculatUH 894 

311,326      Monopteridw 838,^ 

301  Monopterus 838 

801  albus 838,887 
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Monoptenis  cinerenB 839 

helvolus '. 839 

javanensfB 838 

javanois 888 

lasvis 838 

marmoratufl 839 

(?)  xanthognathus 889 

Montacuta 786 

Moringua 876,877 

abbreviata 877 

jaranica 839.877 

Morlnguldffi 841,876,889 

Motocilla  leucorhoa 478,479 

cenantbe 479 

major 478 

Moths  of  the  Superfamlly  Tlneina  from 

Florida,  New  species  of,  by  August  Busck        225 
Moths,  Life  histories  of  some  North  Ameri- 
can, by  Harrison  O.  Dyar 225 

Mugil  hsmatochllus 351 

japonicus 744 

joyneri 351 

ous 744 

Mngilide 851,744 

Mnllldae 368 

Mullus  barbatus 892 

bensasl 747 

Imberbis  linnaeus 748 

Japonicus 747 

MuUillneatus 824 

Munna 498,556 

fabricU 498,556 

kryeri 498,556 

whiteana 556 

Munnidee 497,550,556 

Hunnopsids 497.650,557 

Munnopsis 498,  .%7 

typica 498,657_ 

Hursena 842,878,  S89 

alba 838 

albimaiginata 348,880 

anguilla 842 

annulata 867 

arabica .  * 857 

bagio 857 

brummeri 885 

cinerea 857 

colubrina 867 

fasciata 867 

helena 878 

hepatica 880 

kidako *I8,881 

mieroszewskii 882 

minor 883 

nubila 881 

pardalis 879, 889 

pekinensis 842 

reevesl 882 

reticularis 8«2 .  883 

simllis 881 

tota  cinerea Sh7 

Mursenesocidee 318, 840, 8o6, 860, 861, 888 

Muraenesox 866,857,888 

haglo 348,857 

bengalensis 857 


Page. 

Munenemx  cinereus 348,857.858,888 

hamUtoni 867 

singapurensis 857 

tricuspidata 857 

Murenichthys 861,888 

aoki,  new  species 861, 863, 888 

gymnopterus 861 

hattiB 861,868,888 

newspecies 862 

macropterus 862 

owstoni,  new  species. .  861, 862, 888 

Muraenldae 848,841,877,878,879,888 

Munenoblenna 731 ,  886 

MuTKnopsis  helena 878 

ocellatus 871 

marginata 872 

reticularis 882 

Muridtt 660,662,663,664,665 

Mus 662,663 

Musca 667 

Musddte 665,657 

Muscoid  diptera 664 

Muscoidea 666,657 

Musculus 289 

Mustelus  manazo 836 

Mutsu 911 

Mycetophila  hopkinsii 599 

Mycetophilidse 693,656,656 

Mydaidse 666 

Myliobatidffi 338 

Myliobatis  comutus 388 

tobijei 838 

Myomorphs 661 

Myoxocephalus  stelleri 368 

Myricacerifera 289 

Myrichthys 867.868 

Myridtt 841,860,861,888 

Mjrriopteris  gracilis 682 

Myripristis  Japonicus 744 

Myrtaea 797.804 

compressa 804 

lens 804 

prisUphora 804 

sagrinata 805 

splnifer 805 

Myrus.. 847,861,888 

myrus 861 

uropterus 861, 888 

Mysia 811 

carolinensiji 798 

nucleiformis 793 

pelluciada 793 

M>'8triophis 864,874,875,889 

porphyreug 874, 889 

rostellatus 874, 876 

Mystrophis 876 

Myxine ?28, 730, 731, 886 

acutifrons 731 

australis 731 

garmani .  new  Kpecies 731 

glutinasa 728 

hinnttus 731 

triden  tiger 731 

Myxlnidse 728,730 

Myzonts 727 
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Xa»a 497,532,537 

caudHtA 536 

depressa 497, 587 

ovali« 497,587 

NapceozapdK 664, 666 

Narcobatidw 740 

Nasuta 808 

National  Muiteuin,  New  Diptera  in  the 

rnilod  State*,  by  D.  W.  Coquillett 593 

Nealyda 228 

bifidella 228.2:J0 

Icinzelia,  new  specie 280 

piwinise.  new  Hpeoies 229 

Neotandra  willdenoviana 2Si 

Nelphe  Carolina 262 

confinia 262 

Nemestrinidae 655.656,658 

Nemiptenu  ainensi« 355, 746 

virgatas 746 

Nemocardium 385 

Nemocera 653, 6M,  655, 656 

anomala 658 

vera 658 

Neobythltes 766,767 

Ncoditrema  ranflunuetl 752 

Neoglaphyroptera  berlngeusis 599 

Neomu rs^na  nigromarginata-oeellat us  . . .         879 

Neopercia 759 

multifasciata 369 

sexfasciata 758 

Neotanals 494,601,504 

amerieanus 494, 504 

Nephrodium  acru«tichoidc>» 640 

floridanum 639 

lantwum 632 

punctilobulum 644 

Nephrolepifl 642 

acuta 642 

blHermtii 642 

exaltata 642 

Nepticula 238 

apicialbella 238 

condaliafoliella,  new  species  . .         238 

myricafoliella,  new  species 238 

Nerocila 496, 525, 527 

acuminata 496, 527 

munda 496, 527, 528 

Nerophis  pelagicus 744 

Nettaatoma 847, 859, 875, 888 

melanunira 859 

parviceps 859, 888 

Nettastomida* 841, 859, 861, 888 

Neuroctena  fumida,  new  bpecies 616 

Nevada,  A  new  fossil  Lyrinoid,  Leuciscus 
tumeri,  from  the  Miocene  of,  by  Fred- 
eric A.  Luca^i 338 

New  Diptera  in  the  U.  8.  National  Mu- 
seum, by  D.  \V.  Coquillett 593 

Niphon  spinosus 353, 75O 

North  America,  The  Wheatenrs  (Saxi- 
cola)  occurring  in,  by  Leonhard  Stej- 

neger 473 

North  American  Moths,  Life  Histories  of 

some,  by  Harrison  G.  Dyar 225 

North  American  Species,  Synopsis  of  the 
Family  Cardiid*  and  of  the,  by  William 
Healey  Dall 38i 


North  American  Specien,  Synopsis  of  the 
Family  Tellinldse  and  of  the,  by  William 

Healey  Dall 285 

North  America  with  Descriptions  of  new 
and  little  known  Species,  Key  to  the 
Isopods  of  the  Atlantic  coast  of,  by 

Harriet  Richardson 493 

Notacantha 65S 

Notholaena 629 

asichenbomiana 629 

Candida 629 

cretaeea 630 

dealbala 630 

fendleri 630 

ferruginea 629 

gmyi 680 

hookeri 630 

lemmoni 680 

nealleyi 680 

newberryi 629 

nivea 630 

var.  dealbata 680 

parryi 629 

schaffneri 630 

sinuata 629 

tenera 680 

Nudibmnchiata gie 

Nutaunagi 729,730 

Nycteribid« 653, 654, 655 

Obliqua 800 

Obolella,  subgenus  Glyptias;  Bicia;  Obo- 
liLs;  subgenus  Westonia;  Cambrian 
Brachiopoda,  with  Descriptions  of  new 

Species,  by  Charles  D.  Walcott 669 

Obolella 670, 672, 673, 678, 682, 683. 684, 685, 696 

ambigua 673 

atlantica 673, 674,685 

chrbmatica 673, 674 

cingulata 673 

circe 673 

coelata 673 

crassa ....  6?2, 673, 674, 676, 677, 684, 685, 696 

var.  elongata 678 

desiderata ; 673 

desquamata 673 

dLscoidea 678 

favosa 673,674 

(glyptias)  favosa 670,676 

gemma 673,677,678 

gemmula 673 

ida 673 

lindstromi 673 

new  species 674 

minuta 673 

misera 673 

mobergi,  new  species 678,674,675 

nana 673 

nitida 678 

pectenoides 673 

polita 673 

pretiosa 673 

prima 673 

pristinus 674 

transversa 673 

Obolidae 681 

Obolus 670, 672, 678, 679, 680, 681, 682, 683 
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Ol>olxis  (acritis)  antiqaisslmuB 683, 694 

(Acritl£(?)  rugatus,  new  species  ...  669,694 

apollinis 677,678,691 

(crassa) 672 

( Leptembolon )  lingulsefonnis 683 

(Ungulella)  acuminatus 679, 687, 694 

aeutangulus 695 

bellulus 686 

bellus 685,686 

bicenKis.  new  species         688 

bomemanni 695 

new  spe- 
cies..        687 

davisi 686,692,694 

ella 685,692 

femigineus 688 

lepi» 686,688 

linnarssoni,  new 

species 688 

mosia 691 

var.  osceola...         689 
randomensii*,     new 

species 688 

schucherti 672 

new    spe- 
cies           689 

siemiradzhii,     new 

species 690 

Winona 691 

var.     con- 

vexus 691 

willisl 694 

(Llngulepis)  acuminatus 683, 694, 695 

VHr.mecki         684 

gregwa 692, 694 

(Lingulobolus)  affinis 683 

matlnal  is 675, 684 

(?)  meneghini 695 

panderi 682 

rhea 690 

(Schmidtia)  celatus 683 

siluricus 690 

tetonensut,  new  .species 669, 684 

(Thysanatiis)  siluricus 683 

triangularis 682 

(Westonia)  aurora 683, 691 

chuarensis 691 

ella 691 

escasoui 691 

euglyphus 691 

lamellosus 691 

new  subgcn  us  of 691 

rogersi 691 

stoneanus 675, 691 

(?)  zoppi? 695 

Ochracelpennis 411 

Ocypete  testacea 586 

Odontobutis  obscurus 371 

(Ecophora  phycidella 234 

(Ecophoridae 238 

(Edlpoda 414 

cineresceus 411 

clncto 414,415 

gracilis 412 

marl  tima 410 

ochracelpennis 411 

pallidipennis 437 


Page. 

CEdipoda  placida 411 

straminea 437 

tolteca 43» 

Oedipodinae 393 

Oedipodites '. 89S 

CEnanthe  leucorhoa 47* 

Oestridse 65^ 

Olencira 496,625,52^ 

lamarckii '. 52» 

praegustator 496. 52ft 

Olenellua 68& 

asaphoides 690 

Olenos 68& 

Oligoneura 654 

Olios  fascicalatus 585 

giganteus 585- 

Omala 291 

On  a  new  species  of  Spiny-tailed  Iguana 
from  Utilla  Island,  Honduras,  by  Leon- 
hard  Stejneger 467 

Oncorhynchus  kisutch 34^ 

nerka 349 

OniscidfiB 498,561 

Onlscus 498.562.56S 

afflnis 498, 562, 56a 

albif  ron« 554 

asellus 498,562 

balthicus 640 

convexus 565 

cylindraeeus 51» 

granulatus 568 

leevis 666 

marina 54(> 

murariu.«j 562 

oceanicus 674 

oestrum 580 

praegustator 528 

psora 521 

tridens 540 

vicarius 56S 

Oniscoidea 498,500,560 

Onoclea 613 

sensibilis 643 

struthiopteris 64a 

On  the  Wheatears  (Saxicola)  occurring 
in  North  America,  by  Leonhard  Stejn- 
eger           47S 

Onychium  densum 634 

Ophicardia  phayriana 838 

Ophichthufl. . .  864, 865, 866, 868, 869, 871, 874, 875, 888 

asakusae,  new  species 871 ,  872, 889 

cephalozona 871, 872, 889 

lumbrlcoides 874 

ophis 871 

polyophthalmus 870 

stenopterus 871, 874, 889 

tsuchidae,  new  species  . . .  871, 873, 88* 

urolophus 871, 872 

Ophlchthyidae 841 ,  860,  H63, 8fr4, 888 

Ophichthys •     871 

cephalozona 872 

colubrinus 867 

crocodilinus 875 

melanotaenia 865 

rostellatus 874 

serpens 876 

Ophiocephalidee 490 
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Ophiooepbal  us  argus 490 

Oph  iogloGsaceffi 619, 624 

Ophiogloasum 624 

alaskanum 024 

arenariuxn 624 

bulbomim 824 

californlcmn 624 

crotalophoroldea 624 

engelmaunl 624 

nupicaule 624 

pahnatum 624 

puafllum 624 

Yulgatum 624 

Opbifloma 847 

acuta 847 

anagoides 855 

Ophiaunu 867,871 

altemaoB 867 

crocodilinus 875 

faaciatUB,  var.  latifasciatus 867 

ocalatufl 868 

semidnctiu 867 

macrorhynchtu 876 

ophis 871 

pictus-maculattis 871 

porpbyreus 874 

ro8tratU3 857 

semicinctiu 866 

eerpens 876,876 

uiopteruB 861 

vimineos 866 

Oplsocardiu  m 885 

OpistbocentruB  ocellatus 376 

qulnquemaculatua 876 

OplegnatbidflB 857,756 

Oplegnatbus  fasciatus 357,756 

punctatufl 857 

OpRarilcbtbys  steenackcri 346 

uneirofitrls 344 

Orbicula 797 

Oral  tbopteris 627 

adiantifolia 627 

mexieana 627 

Omix 246 

Orpbnepbilidffi 655 

Ortalidtt 655 

Orthis  lindatromi 688 

Orthocera 654 

Orthocladiufl  par,  new  species 606 

Ortboptera 897  j 

Orthopteran  genus  Trimerotropifl,  Revi- 
sion of  the,  by  Jerome  McNeill 393 

Ortborhapha 664,666,656,657,658 

braohycera 653,656,667 

Ortygia 804 

Oscinidai 656 

OsmeruH  dentex 349 

Osmunda 627 

adiantifolia 627 

bitemata 625 

cinnamomea 627 

claytoniana 627 

interrupta 627 

lanceolata 626 

lunaria 625 

matricario} 625 


Osmunda  regalis «fJ 

spicaut fS4 

Htrutbiopteris 60 

Tiiginiana €X 

Oemundaceie 6Z7 

Osteology  of  tbe  Jerboas  and  Jumping 
Mice,  A  comparison,  by  Marcus  W.  Lyon, 

jr 059 

Ostorhincbus 750.994,913 

dcederleini 913 

fleurieu 8M 

llneatus 913 

marginatus 913 

niger 913 

notatus 913 

BCblegeli 913 

semilineatus 913 

unicolor 913 

Ostraciidse 980 

Ostiacion  comutum 748 

cubicus 748 

quadricomist 748 

tuberculatum 718 

Ostrealalco 328,329 

trlgonalls 829 

Ticksburgensis S29 

viiginica S14 

Otakia 345 

new  genus 836,345 

rasborina 336 

new  species 345 

Otariidse  329,331 

Oudardia 291,296,821 

buttoni 394,836 

new  name 320 

compressa 321 

Oxyoonger 857.858.875,888 

leptognatbus 858,888 

Oxyodonticbtbys  macrurus 871 

Oxyopeidonmolestum 681.587 

Oxyopidee 587 

Oxystomufl 847.864,875,889 

byalinus 875 

macrorbynchus 876,889 

serpens 875^876 

Oxyurus 848 

Termilormis 847 

Pacbycardium 384 

Pacific  group 402,434 

PagruB  cardinalis 365 

major 356 

ruber 355 

Pagurus  acadianus 451,454,465,458,461,468 

newspecies 454 

alaskensis 451, 

456, 458. 460. 461. 463, 464. 465 

aleutlcus 451,468,460,463 

barbiger 451.466 

bembardua 451,452,454,455, 

468,461,468,  464,  465,  466 

var.  C.  spinimana ...        463 

type.  The  Hermit 

crabs  of    the.    by 

James  E.  Benedict .        451 

krSyeri 455 
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I»a«:oni8  ochotcnsis 451,468,468 

pata^roniensis 451,465,466 

pubescens 465 

Btreblonyx 462,460 

ulidianus 452 

P&lsBmonetes  vulgaris 578 

Rallasina  barbata 868 

Pandalus  boreal  is 577 

leptocems 577 

montagui 577 

Pandelle 657 

Paxigonia 656 

Papillicardium 888 

Papyridea 384 

semisalcatum 887 

Bpinosum 887,391 

Paracentropogon  longispinis 757 

nndos 757 

Panteyclas 807 

Paradoxides  bohemlcufl 690 

tessina 690 

Parallchthys  ollvaceufi 879,746 

Paramia 892,907,913 

macrodon 907 

qulnquellneata 907,908,918 

Paranthuia  branchiata 509 

norvegica 509 

Parapelecus  argenteus 488 

machserlus 488 

newspecies 488 

Farapercls 759 

pulchella 759 

sexfasciata 369 

ParaplaguBia 380 

Paxapomacentnis 753 

Parapristopoma  trilineatam 355 

Parasiluras  asotus 340, 488 

Paratanaifl  coeca 502 

limlcola 503 

Panricardium 384 

Panrilucina 806 

approximatus 813,832 

newspecies...         828 

crenella 810,832 

hew  species 825 

eucosmia 806 

tenuisculptua 813, 828, 832 

Pecten  cocoanus 329 

perplanns 328,329 

Pectunculus 384 

Pedetes 665 

Pedetids 665 

Pcdiculus  marinus 528, 529 

Pei-Ho,  at  Tientsin,  China,  by  Noah  Fields 
Drake,  with  Descriptions  of  seven  new 
Species,  List  of  Fishes  collected  in  the 

river,  by  James  Francis  Abbott 483 

Pellsea 638 

andromedeefolia 634 

aspera 634 

atropurpurea 633 

occidentalis 633 

brachyptera 6:V1 

breweri 633 

bridgesii 634  ! 

densa 634  i 


Page. 

Pellsea  flexnosa 634 

gracilis / 63a 

intermedia 634 

marginata 684 

occidentalis 6SS 

ornithopus 634 

pulchella 634 

pumila 633 

stelleri 638 

temlfolia 684 

wrightiana 634 

Pelor  Japonicum 867 

Pentaceridse 751 

Pentacerotide 357 

Perca  fasciata 747 

Percis 759 

Japonicus 36& 

Percophidldse 758 

Peridroma  incivis 278 

Peristediidse 758 

Peristedion  orientale 75& 

Pcronsea 291 

Peroneeoderma 290 

Peronea 291 

Peronidia 291 

bodegensis 304 

lutea 304,822,32ft 

santarosse 306, 326 

Persea  carolinensis 284 

Petromyzon 787 

branchialis 784 

cirrhatus 72* 

fluviatilis 788 

japonicus 738 

Petromyzonidse 336, 782 

Peucetia  vlridans 587 

Phacoides 797,800,805,814 

adanaonii 807,808,810 

ffiquizonatus 818,828, 838 

amiantus 810,829,832 

new  species 826 

annulatus 813, 824, 838 

approximatus 818,832 

new  species 828 

aurantius 808 

bermudensis 810, 832 

new  species 825 

blakenus 809 

borealis 809 

califomicus 818 

cancellaris 814, 827, 829, 832 

children! 812 

contractus 824 

crenella 810, 826, 829, 832 

newspecies 825 

crenulatus 825, 826 

fenciitratus 811 

fllosus 809,824,833 

floridanus 809 

heroicus 812, 838 

new  !*i)ecie8 828 

jamaicensis 807 

lamellatus 813 

lamprus 808,811,832 

new  species 827 

lencocyma 808 
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Phacoides  ?  lentlculua 810 

lingualis 811,827,832 

mazatlanicus 811 

megameris 829,830,833 

muricata 812 

muricatUH 809 

naasula 808,812 

nuttallll 812,828 

var.  cenlrifugiis 828, 832 

pectinatufl 807 

pensylvanicus 807 

prolongatus 811, 827 

radians 809,824,825,833 

ricMhofeni 810.827,832 

Kombrerensis 806,811 

tellinoides 812 

tenuisculptus 813, 828, 832 

trisulcatiis 808,811,827 

undatus 811,826.832 

Phalaena  Involuta 258 

Phalangida 588 

Phanerophlebia 642 

rhegopteris 637 

alpestris 637 

calcarea 638 

dryopteris 637 

var.  robertianum .         638 

hexagonoptera 637 

phegopteris  637 

polypodloides 637 

reptans 638 

robertiana 637 

tetragona 638 

Phidippus 587 

mexicanus 587 

Philibertia  viminalis 264 

Philis 784 

Philodromus 587 

aureolus  581,586 

niarginellus 590 

new  species 586 

Philoscia 498,562,664 

brevicornis 49H,5M.565 

mu}i<'orum 565 

nigricans 498.564,566 

richmotidi,  new  species 498, 564 

rittiita 498,.T&4,565 

spinosa 498, 564, 565 

tuberculaUi 568 

Phllougria  ripuria 576 

Phlebodium 629 

aureuin 629 

Phlyciiderma 792 

ca»lata 796 

notata 794 

puncturella 7W 

wmiaxpera 794 

semireticulnta 794 

semirugosa 796 

Koror 794 

Pholcida? 582 

Pholidapns  dylH)\vskii 376 

grobnitzkif 376 

Pholls  dolichogajitcr 376 

pictus 376 

PhoridoE? (J53.(«>l,  6.55, 657 


Phoroidea tSo 

Phortica  vittata,  new  species C3.$ 

Phryxus 499,577 

abdominalis 't99,677 

hippolytes 677 

Plithiromyia 666 

Phycodromidee 656 

Pbyllocnistis 252. 258 

ampelopsiella 292 

erechtitisella 25c! 

Inaignis 2Sc>.^ft 

Intermediella.  new  species.  253 

liquidambcriiiella 2S2 

liriodendronella 252 

magnoliaella 2Sc! 

populiella 252 

smilacisella 25cl 

vltlfoliella 25e 

vitigenella ,  2Se 

Phylloda 290,291 

Phyllodina 290 

pristiphora 3Q2,SK 

new  species 316 

squamlfera 294 

Phyllitis 687 

scolopendrium 637 

Phymatodes 629 

swartzii 629 

Physiculus  dalwigki 768 

Japonicus 758 

Physocylus  gibbosus Sffi 

Pilularla 644 

amerlcana 644 

Pipunculidtt 651,655 

Pisodontophis a68 

Pisonia  aculeata 2» 

obtusta 280 

Pisoodonophis 864,868,889 

boro 868 

cancriTorus 868 

fasciatus 867 

zophistius,  new  species 868, 8t« 

Plagiocardium SKI 

Plalyloma  brachypterum 634 

Platichthys  stellatus  .  .*. 379 

Platurus  fasciatus 871 

Platycepbalida^ 368 

Platycephalus 368,748 

crocodilus 368, 748 

guttatus 368.748 

indicus 368 

inermia 748 

insidiator 368 

Platycercomys 6^9.661,665,666 

Platygobius 763 

Platypezidae 6'^,655,657 

Platyura 656 

inops,  new  species 594 

Plecia 656 

Plecoglossus  altivelis 349,744 

Plectorhynchus  cinctus 355, 751 

Plectreurys  tristis 581.690 

Plectropoma  susuki 354 

Pletbocboeta,  newgenus 613 

varicolor,  new  species 614 

Pleurolucina 805 
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Pleurolucina  undatufl 811,826,832 

Pleuronectes  Japonicus 746 

Bcutifer 769 

Pleuronectidse 378.769 

PleiironichthyR  comutus 879, 709 

Plotoeus  anguillaris 340 

arab MO 

lineatns 340 

Plutella  cniclferarum 243 

maculipenniB 243 

Podabnis  centropomus 367 

Podiasa  chiococeella 240 

new  spcciefl 240 

new  genus 240 

Fodothecug  hamlini 368 

thompeoni 368 

Poeclliidae 850 

PoecilocephaluA  bonapartei 871 

Poeci  lophis  catena  tua 88o 

Polistotrema 729 

Polyacanthldie 490 

Polyacanthus  opercularis 490 

Polydactylus  plebeiua 358, 752 

Polylepta  tibialis,  new  species 596 

Polymlxia  Japonica 746 

Polymlxildre 746 

Folynemidffi 358, 752 

Poly  neura 664 

Polypodiacese 628 

Polypodinm 628 

aciileatum 641 

alpestre 637 

biflorratum 628 

bulbiferum 642 

ealifomicum 628 

camosum 628 

crlMtatum 639 

dilatatum 640 

exaltatum 642 

falcatum 628 

fillx-fcrmina 686 

fllix-ma8 639 

lontanum 636 

fragile 642 

f  mgranR 639 

glycyrrhiza 628 

hesperium 628 

hexagonoptenim 637 

incamim 628 

intermedium 628 

lonchitls 641 

mHixiiiHle 639 

monianum 638, 642 

novelM)rttcense 638 

obtusum 643 

oropliihim 628 

pachyphyllum 628 

patens 638 

peotinatum 628 

pliegopti'ris 637 

phyllitidis 629 

pluinula 628 

p<>lyj)<>dioides 628 

robertlanum 637 

Bcoiilcri 628 

serpens 629 


Page. 

Polypodium  spinulosum 640 

swartzii 629 

tetragonum 688 

thysanolepls 628 

trifoliatum 642 

unitum 639 

VTilgare 628 

forma  bisermta 628 

deceptum 628 

occidentale 628 

oreophilum 628 

Polystichum 640 

acrostiohoides 640 

aculeatum 641 

braunii 641 

californicum 641 

lemmoni 641 

lonchltis 641 

munitum 640 

imbrieans 641 

inclso-serratum  ..  641 

scopulinum 641 

Polynianodon  kuhll 879 

polyuranodon 879 

Pomacentridflc 368, 752 

Pomacentrus  dorsalis 753 

rathbunl 740 

new  species 754,755 

trilineatus 753 

violascens 765 

Pomatomus  saltatri  x 907 

Pompholigina 814 

Poroma  subtrigona 788, 

Probow-idea 653,654,665 

Poreellio 498,562,566 

armadllloldes 565 

asper 568 

aztecus 667 

brandtil 568 

cinerascens 566 

convexus 565 

eotillae 567 

cubenals 567 

degeerli 566 

dubius 566,568 

eucercus 566 

ferrugineus 567 

flavlpes 566 

frontalis 569 

gemmulatus 568 

glaber 565 

granulatus 568 

immacultttus 569 

interruptuB 567 

jelskli 569 

l8e\i8 498.565,506,567 

maculieornis 569 

melanocephalns 667 

mexicaniis 567 

mixtus 567 

muwulus 566 

nigra 568 

ovatiis 6t>6 

paulenses 568 

pietus 567 

poeyi 666 
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Porcellio  proinosus 569 

rathkei 498,566,567 

scaber 498,566,568 

spinlcoraia 498,566,667 

spinif  rons 565 

striatus 567 

sumichmsti 567 

syriaous 566 

tetramoenis 567 

trilineatua 567 

trivittattis 567 

truncatiu 569 

nrbicus 566 

zealandicus 569 

PoTcellionidefl  flavo-vittatus 569 

Praniza  ceiina 507 

Pranzina  reinhardi 607 

Pratincola 473 

Priacanthidae 868,751 

Priacanthus  benmebari 858 

boops 858 

japonieiu 858 

macracanthus 358 

meyeii 858 

Bupraarmatus 358 

Priodonophis  minor 883 

ocellatus 879 

Priomurus  scalprum 360, 756 

Prolucina 797,807 

Proper  names  of  Bdelloetoma  or  Hepta 

trema,  by  Theodore  Gill 735 

Proethesima  arizonensis 590 

new  species 682 

atra 682 

Bchwarzi 906 

new  species 582 

Protocardia 885 

annetts 392 

eentifilosa 391 

var.  richardsonii . .  391 

cumingril 391 

modesta 391 

peramabilia 888 

llncta 388 

Protocardium 885 

Psammacoma 292, 300 

aurora 306 

elongata 309 

extenuata 286,325 

new  species 314 

var.  ?  panamen- 

sis 310 

panamensis 286,325 

new  npecies  ...  324 

tageliformis 300 

new  species  . . .  815 

Psammobia 298 

casta 302 

fusca 298 

Iu.<K>ria 300 

Psammobiidte 381 

INiimmota?ft  Candida 292 

Ps^mmotreta 292 

aurora 310 

Psenopsis  ant>ma]us 353 

Pseiidanx>pagia 290 


Pseudannadillo 499.570,572 

carmulatus -199.372 

Pseudechidna 8M 

brummeri .<«& 

Pseudobagrus  aurantiacus MO 

vacbellil 4gi 

Pseudoblennius  anahaze 367 

cottoidcs 3S7 

percoides W7,757 

marmoratus 7^ 

schlegeli 75* 

Psendogobio  dntkei 4« 

new  species 4f6 

eaoclnua 343. 4S6 

sinensis iss 

Pseudolabms  eothinus 359.747,736 

Pseudomiltha 79S.8QS 

floridanus H» 

gii:antea 830 

megamerls 829,833 

telllnoides 812 

Pseudomonacanthus  modeetos 360 

trachyderma 360 

Paendomursena  madelrensis 870 

Pseudopriacanthos  nipbonius 856. 751 

Pseudorasbora 345 

parva 344 

PseadoBCorpionida S88 

Pseudotoiithus  mitsuknrii 333 

new  species...         356 

PBidium  pyrifenim 258 

Psila  frontalis,  new  species 617 

Psilida 617.<35 

Psilotum 647 

nudum 647 

Psinldla 393 

Psycbodidffi   655 

Psychotria  undata 245 

Pterelaswebbii. 522 

Pteridlum 631 

aquilinum 631 

pseudocandatmn ..         631 

pubescens 631 

caudatum 631 

Pteridophyta 621,624 

Pteris 631 

alabamensis 632 

andromedaefolia 634 

aquilina 631 

var.caudata 631 

lanuginosa 631 

aigentea 6S3 

atropurpurea 633 

caudata SXl 

cretica 681 

flexnosa 634 

gnu*ilis 633 

lanceolata 630 

lanuginosa 631 

lineata 630 

longifolia 631 

serrulata 631 

stelleri 633 

temifolia 634 

Pterocardia 885 

Pterois  1  un  ula  ta 367. 747 
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Pterois  volitans '. 747 

Pleroplatea  Japonlea 338 

Ptercjsphemns  schuchert  i 328 

Pterothrisridae »49, 743 

Pterothrissus  giasu 3-19, 743 


Ptilanthura  tenuis 

Ptychina 

biplicata 

Pupipara 

Pycnof?loma 

flavipennis,  new  Hpccics. 

new  genuH 

PygcKsteus  Japonicns. , 


PylooheleH  . 


af^assizil  . 
parti  tus . 


new  species. 


Qiiadmns. 


co|f  nata . 


Raitaboum 

Raja  kenojei 

meerden'oorti 

rhinobatus '. 

Rajidae 

Randia 

aculeata 

Relationship  of  the  lutianoid  flsh,  aphn- 
reu8  fureatus,  by  David  Starr  Jordan 

and  Edwin  Chapin  Starks 

Remif^ia  latip^ 

Remora  brachyptera 

sexdec'imlamellata 

Renia  lanralis 

sobrlalis 

Review  of  the  cardinal  FiHhe«  of  Japan, 
by  Da%id  Starr  Jordan  and  John  Otter- 

bein  Snyder 

Revision  of  certain  Specie8  of  Plants  of 
the  f^nus  Antennaria,  by  Elias  Nel- 
son   

Revision  of  the  Arthopteran  genux  Trim- 

erotropis,  by  Jerome  McNeill 

Rexithserus 

indentata 

var.  tenuiroatris... 

secta 

Rhaehiccrus 

Rhamphomyia  clauda,  new  species 

clavator,  new  name 

diverpa,  new  species 

macnira 

Rhinobatldffi 

Rhinobatus  schlcgeli 337, 

Rhinoceros,  trigonias  osborni,  from  the 
Miocene  of  South  Dakota,  A  new,  by 

Fre<leric  A.  Lucas 

Rhinogoblus 

similis 370. 

Rhombiscus 

cinnamoraeus 

new  genus 

Rhyphidce 

Rhypbus  

Proo.  N.  M.  vol.  xxiii 


50H 
7M 
781 
668 
613 
613 
618 
3M 
steindachneri 740,747 


771 
776 
776 
77b 

291 
302 

876 
337 
337 
748 
837 
248 
247 


891 


697 


221 
7.'>9 
759 
379 
879 
386 
655 
656 


Pa«e. 

Rhystrotus 498,562,569 

turgifrons 569 

Richardson.  Harriet.  Key  to  the  Isopods 
of  the  Atlantic  coast  of  North  America, 
with   Descriptions  of   new  and   little 

known  Species 493 

Ringicardium 384 

proccsum 389 

Rocinela 495,820,528 

americana 496, 523, 524 

cubensis 496,523 

dumerilii 496,523,624 

insularis 496,623 

maculata 496,523,524 

oculata 496,523 

signata 496,528,624 

Rubra 792 

Ruticilla 473 

Sabal  palmetto 237 

Sadala  simtmi 585 

Salangida 850,490 

Salanx  chinensis 490 

hyalocraniuK 483,490 

new  species 490 

microdon 350,490 

reevesli 490 

Salmo  macrostomus 349,743 

perryi 849 

perry6 349 

Salmonida 349, 743 

Salvinia 644 

Salviniace® 620,(>44 

Salvinia  natans 644 

Sanguinolaria  fusca 299 

Sapromyzidse 655 

Sarcocheilichthys  variegatus 343 

Sarcopha«ridse 655, 657 

Sarda  orientalis 352 

Sardinella  zuna.si 849 

Sarsii 786 

Saurenchelys  cancrivora-bicolor 859 

Saurida  argyrophanes 350, 748 

Saurus  limbatus 350 

myops 350 

Saxicola 473.474,477 

Isabellina 479 

leucuni 471,476,477,479 

(pnanthe 473, 

474, 475, 476, 477, 478, 479, 480 

leucorhoa 476, 479, 480 

oenanthoides 473, 478, 479 

Scala  ranellina 329 

Scaridse 359 

Scatophapa 618 

crinita,  new  species 612 

nubifera 612 

new  species 612 

ScatophagldBB 612,655 

Scenopinidse 655 

Scepsis  fulvicollis 259, 2t>4 

Schiziea fiJtJ 

pusilla 626 

Schizaace* 626 

Schizotha?rus 784, 785 

gmndis 786 


-60 


Digitized  by  VjOOQ IC 


946 


INDEX. 


Pa«e. 

tSchmidtla  torelli 674,675 

Sciapna  schlcfireli 746, 752 

sina 746 

SciaenidsB 356,752 

Sciomyza  allMn'aria,  now  six*ciep 616 

guttata,  new  species 615 

Sciomyzldae 616, 655 

Sciophila  flavohirta,  new  species 596 

subcsenilea,  new  species 596 

Scissula 291,821 

candeana 297 

exilis 286,297,304 

iris 797 

similis 296 

Virgo 286,304 

Sroleciwoma 732 

Scoloiiendrium  scolopendrium 637 

vulgare 637 

Soolopside.*"  inennis 751 

Scomber  aiiratus 351, 745, 747 

colias 8.11.7*5,747 

janesaba 351 

japonica 745 

jap<iniciLs 351, 747 

pneumatophonis 351 ,  5552, 745, 747 

saba 351 

tapeinrx'cphalus 852 

tnichiinis 747 

Scorn beromoius  sinensis 352 

Scombridae ;i51. 745 

Scombropinjc 892 

Scombrops 892, 910. 913 

boops 747. 750, 910, 913 

cheilodipteroides 353. 747, 750, 910 

Scorpwua  flmbriata 365, 366 

neglecttt 365 

onaria 366 

new  species 365 

ScorpeDnida? 361, 756 

Scorpionida 688 

Scroblcularia  biangulata ;K)6 

producta 306 

viridotincta 290 

Scrobiculina 290, 292 

ochracea 802 

viridotincta 302, 318 

Soutica  nccturus 886 

Scuticaria 886 

Soyphacella 499, 575, 576 

arenicola 499,  .576 

Scy talophia  magnioculis 871 

Scythris  phycldella 234 

Scy  todidae 581 

Sebtistes  inermis 756 

ventricosiw 361, 756 

Sebastiania  lucida 252 

Scba.stodes 746 

f  u.scescena 756 

hakodatis 336,363 

new  species 361 

inermis 361 ,  746 

joyneri 361 ,  757 

oblongus 3()1 

pachycephaliis 365, 757 

schythropns 336. 36-1 

new  species 363 


Sebasttxles  taczanowskl Xl 

ventricosufi 746 

S^laginella 07 

apus 6t^ 

arenaria 64S 

arenicola 64$ 

bigelovii 648 

bryoides w* 

cinerascens frt8 

densa 64^ 

douglassji f»i*i 

lepidophylla €4< 

ludoviciana 6tf 

mutica (^ 

oregana M-* 

pllifera fttt 

priiiglei fi4H 

nipa««tris 647 

fendleri «W 

rupincola i4^ 

selaginoides «7 

spinoj-a 617 

struthioloides fiM 

tortipila uis 

watsoni t.|S 

Sclaginellacese f.  o,  <-47 

Selenops .wr. 

Seraele Mt 

Semicossyphus  nilxvchii '&9 

Seminula sjii 

Semotiluv n.0 

atroniaciilatiis }tl3 

Senecia  aurea-* -jx! 

Senegalensis .-J7 

Senso  lato k16 

Sepsidn? r-r^ 

Seriola  damcrili 3V2 

purpiirascens -Tx! 

quinqueradiata SSI 

Seiranida; 35:1,  Tnrt 

Semmus  octocinctus 354. 751 

urn %M 

Serripes 381. 3M 

gron  landlcus 388, 391 

laperousei 391 

Sliimahaze 373 

Slderoxylon  pallidum 250.*^ 

Slganida? 360 

Siganus 747 

albopuDCtatus 3fr> 

fu2«cencens aso.  747 

Signatipennis 411 

Sillaginidse 36©,7Sfi 

Si  Ilagu  japonica 369. 75g 

uhama 758 

Silurian '. 779 

Silnridie MO.l^ 

Silurus  inermis , 748 

japonicus 310 

Similis 881 

Simulidse f5> 

Sinlperca 3-^ 

Siphonatretidse 671 

Siphostoma  fichlegell 350 

Sirembo 765,767 

(imberbis) 765 
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Slnjf  of  the  K<>nu>*  Veronieella  from  Tahiti. 

by  T.D.  A.  Cockerel  I S35 

Sminthinfe 666 

Sminthus G{y9,66l.6«H,6t»,666 

flavuM 65» 

Sniittia 658 

Snake  from  Clarion  Island,  westt  coa^t  of 
Mexico.  New  Bpecies,  and  Description 

of.  by  Leonhard  Stejneger 716 

Bnydor,  David  Starr  Jordan,  and  John 
Otterbein,  A  List  of  Flshea  collected  in 
Japan  by  Keinosuke  Otaki  and  by  the 
U.  S.  S.  AlbatrosB,  with  Desscriptions  of 

fourteen  new  Species »36 

Soleidae 380 

Solenidse 381 

8olenoida> 779 

Solpugida 589 

Some  Spiders  and  other  Arachnida  from 

fpouthem  Arizona,  by  Nathan  Banks. ..         581 
South  Dakota,  A  new  Dinosaur,  Stegosau- 
nis  marshi,  from  the  Lower  Cretaceous 

of.  by  Frederic  A.  Lucas 501 

South  Dakota,  A  new  Rhinoceros,  Tiigo- 
niaH  odborni,  from  the  Miocene  of,  by 

Frederic  A.  Lucas 221 

Spanioptila 248 

Sparaiceman 409 

fc^parassidie 685 

SparasRus  minax 581, 585, 590 

Sparido; 355, 752 

^parus  argentatus 746 

Aries 855 

auratus 746 

boope 910 

datnia 365 

cr>"thrinus 746 

fuscescens 746 

latus 746 

meaco 908 

notatus 746, 904 

schlegeli 356, 752 

viigatns 746 

Speci('»i  of  moths  of  the  superfamily  Tin- 
eina,  fnim    Florida,  New.  by  August 

Busck 225 

Spha.rella 792 

subvexa 792 

tumida 795 

verrilli 795 

Spha'riola 791 

Spha'roma 496,  ')32, 533 

destructor 496,  .'W?,  534 

quadridcutatum 496,533 

yucatanum,  new  sjiccies  ..  496.533,534 

Spliu.n)mida' 496, 506. 532 

SphaToniscus 499, 570, 573 

portoricensis,  now  Hpfcies. .  499. 573 

Hphagebmuchus S40,  H\S.  8(V4, 888 

moseri,  new  species 864,  S88 

rostnitus 86^1 

vimincus Stki 

Sphynuna  japonica 351 

Sphyrajnidse 3.il 

Sphyrapus 4^4,  rH>i.  rH)o 

malleolus 491,  .tOo 


l^ge. 
Spiders  and  other  Arachnida  from  south- 

I      eni  Arizona,  by  Nathan  Banks 581 

Spirontocaris  fabricii 578 

polaris 577,578 

pusiola 577,578 

securifrons 577, 578 

spinus 577, 578 

turgida 577 

Splanchnoccvl 671 

Spondylus  dumosus x        329 

Spratelloides  gracilis *       748 

Squalus  canicula 748 

Squatina  califomica 740 

japonica 336, 740 

I  squatina 740 

Squatinidoe 386, 740 

'  Stegosaur 591 

I  Stegosaurs 592 

Stegoeaurus marshi,  from  the  Lower  Creta- 
ceoua  of  South  Dakota,  A  new  DiiKjsaur. 

by  Frederic  A.  Lucas 591 

j  Stejneger,  Leonhard,  A  new  systematic 

name  for  the  yellow  Boa  of  Jamaica . .         469 
A  new  species  of  spiny-tailed  Iguana 

from  Utilla  Island,  Honduras 467 

Diagnosis  of  a  new  species  of  Iguanoid 
Llaird  from   Green  Cay,  Bahama 

Islands 471 

Stenomacrus  turgifrons 569 

StenoBoma  filiformis 543 

irrorata 540 

pusella 540 

Stenoxcnidre 656 

Stericta  incrustalls 283 

Stemoptychidie 350 

Stemoptyx  diaphanus 350 

Stethopterus  semicinctus 866 

vimineus 866 

Stilbiscus 876 

Stolephorus 748 

Jaiionicus 748 

Stomias 847 

Stratiomylda* 654, 665 

Strigella 291 

Strlgilla 291, 296, 297,  :i05, 814 

arcolata 297 

carnaria 28(J.297,305 

cicercula 286, 306 

costulifera 306 

disjuncta 305 

ervilift 305 

flexuosa 286. 297, 298, 306 

fucata '286,306 

interrupta 305 

lenticula 286,305 

maga 806 

miniata 306 

mirabilis 297 

pisiform  is 2.s<',,  297, 298, 306, 816 

producta 298 

roniborgii 297 

sernita 305 

sincoru 305 

Strigillina 291 

Strignla 291 

Strophidon o78.884.890 
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f^tmphldon brummeri W4,R85.800 

loiiKicaudata 884 

satheto 884 

Stnmiateida' 358 

Stnithlopteris 6M 

Kermanicti 643 

Hpicant 634 

SubradianH 825 

Succi!<a 789 

Symbranchia 837,887 

S}iubraDohii.s  eurycha«nia 838 

Synacreles  scorpiona 588 

Synaphobmnohidje 348, 840, 843, 887 

Syuaphobranchus 844, 887 

afflnis 348,M4,887 

bathyblus 846 

brevidorsalis 845 

iraconffl,  new  species. . .  844, 887 
j en kinsi,  new  species..       844, 
846,887' 

kaupli 844  j 

pinnatim 844 

Synaptura 380  | 

SynKnathidttf :«0, 744 

SyngnathiLs 744  i 

aeiLs 744 

sohlegeli 744  | 

teniiira«itrl«< 850  ! 

Synidotea 497,538,M1  i 

blcuspidtt 497,M1.542  | 

marmomta 497, 541,542 

nodulwa 497,541,542  | 

Synodontida} 350 

Synopsis  of  the  family  Cardiida'  and  of  I 

the  North  Amenoan  Species,  by  William 

Healey  Dall 881 

Synopsis  of  the  family  Tellinida?  and  of 
the  North  American  Siwcies,  by  William 

Healey  Dall 285 

Synop'jis  of  the  Luoinacea  and  of  the 
American  SiM'cies,  by  William  Healey 

Dall 779 

Synopsis  of  the  Species  of  Antennaria, 
allie<l  to  Antennaria  alpina  and  Anten- 
naria dioica.  occurring  in  northern  and 

western  North  America 

Syntomidaj 

Synuropns  granulatus,  new  HixH»ies 

new  genus 498, 

Syrbula  admimbilis 

Syrphida* 611, 

Syrphoid 

Syrphoidea 

Sysccniw 496, 

infelix 

Systematic  arrangement  of  the  families 

of  the  Diptera,  by  D.  W.  Coquillett 

Systematie  name  for  the  yellow  Boa  of 
Jamaica,  A  new,  by  Leonhard  Stejneger 

Tabanidfe 6M. 

Tabanoidea 655. 

Tachinidse 

Tachytilia 

Toeniophifl  funebrlfl 

westphali 


698 
258,259 
498.563 
562,563 

407 
654,655 

657 
655,657 
620,424 
496,524 

653 


655,656 

65t;,668 

f  65, 657 

230 

879 

S79 


Tsenitis  lanccolata 00 

Tanaidip 4W.W0 

Tanais •!94,5U0.-«n 

carolinii 4W.501 

dubius 504 

edwardsii SBS 

filum 504 

hirtieaudatua 801 

Islandlcufl S(B 

longiremiM HS 

robustUH 4HV1 

savignyi .W 

tomentomis SOI 

vittatufl SOI 

Tany i>U8  bifasciatus,  new  siMH'icM COS 

johnsoni BS9 

new  i»iK>cies €09 

Tanystoma &i8.6>4 

Tara-s 7J| 

Tectaria ftC 

trifoliata 6C 

TeU'»<coplas «e,9B 

gilberti SIS 

new  »pecic^ 909 

new  genus 909 

Tellldora 291.298.306.814 

bumeU 286, 298. :«,  814 

crisUta 2«6.298,$M 

Tellina 28T. 

289,290,292.293,295.300,301.311,806,812 

acuta 295 

sequiKtriata 293. 301 

&g\\\» 295 

albicans 291 

alternata 291 

alteniidentata 3M.322 

americana 294,:I02.3I6.325 

new  fcpecies 311 

amianta 303.325 

new  species 817 

angulom 294.302 

antoni 2B 

athroa 3»1 

aurora 28! 

balthiea 299 

barrandei 289 

belcheri »9 

bodegensis 304. 305,321 

bodejensis S04 

brasiltana 2M 

brevlroBtriB 310 

broderipli 8K 

bnigui^rei 2« 

burneti 2*1 

button! "01.336 

new  name *-"'> 

calcarea '^' 

candeana '^' 

^\tidida ^ 

cari  Ixea '^ 

camaria 291 

carollneniiis *-** 

carpentcri *)S 

new  name ^^ 

cayenncnsls ^ 

cerina 2W 
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Tellina  cermcdana 808, 326 

new  8peciej» 819 

clathratii 902 

cogiiata 302 

colorata ;  303,825 

new  species 318 

poInmbienKls 309 

pompivffia 291,304.321 

oonsobrlna 295, 803 

crasMi 290 

(*raa»ula 303 

fryaustoma 802 

crystallina 290. 298. 302, 311, 325 

cuminipl 286,301 

cuneata 294,792 

decora 291.'296 

declivis 301 

deriuBata 290 

dernnRatiila 293 

denticnlata 309 

diwimillK 308 

divarlcata 815 

dombeyi 310 

donacina 291 

dubia 299 

cdentula 807 

edulia 309 

elliptica 295 

eluoenn 296 

emacerata 304 

euparcla 101 

exilis 297,304 

fabrleli 299 

fansta 294 

fla^ellum 296,325 

new  species 312 

flexuosa 784 

foliacea 291 

fraKilla 292,299 

frigida 308,309 

inilathea 292 

gargadia 291 

georglana 294, 325 

new  species 310 

gouldii -291,308,317 

gronlandica 298 

gTuneri 296 

guildfordise 304, 322 

hanleyi 294 

hyalina 291 

id» 80l,:l26 

Iheringi 325 

new  specicN 311 

imbricata 809 

inconspicua 299 

inornata 298 

Intemipta 286,293,301 

Iris 297 

^amaicensis 807 

Japonica  309 

lacrymabunda 300 

laciinosa   298 

iaeta   294,803 

laevigata 293 

Isevls 293, 294 

himellaitt :W1 
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Tellina  lanceolata 291 

lata 299.:W7 

lateralis 298 

leucogonia 326 

new  species 317 

ligamentina 309 

limula 3tO 

limulata 290, 298 

lineata 293 

lin  tea 293, 301 

lutea 304.307.322,326 

lym 301 

macneUii 303.325 

new  species 318 

macnloea 293 

magna 295 

martinicensis 295 

masatlanica 310 

mera •296.312.317 

meropfris 303, 325 

new  species 317 

mexicana 293 

meyerl 292 

molleri 299 

muricata 809 

nasata  var.  tnineata 306 

nitida •291.311 

nivea '293 

obtusa 295, 304. 3*20 

obtusus 321 

occidentals 292. 309 

(H'hracea 302 

omoia 295,  ao\ 

paclfica 302, 3-25 

new  spiKries 316 

panamensia 3*25 

new  species 319 

panperata 296 

paziana 303,3*25 

new  species 31S 

pectinata 805.is07 

plena 299 

polita 296 

pristiphora 302, 326 

new  species 316 

producta .106 

promera 296. 303, 317. . '525 

new  species 312 

piinicea 290,294. ."Mtt 

pura 310 

purpnraseens 302 

purpurea 'Xtl 

radiala 289.  '>[}S 

radula S09 

reclusa 301,3*25 

new  species ,315 

recluziana 300 

recurva 80i ,  325 

new  species 3*20 

rcmies -294 

rosacea 294 

rotundata 306 

rubescens 302 

sabulo«ia 299 

salmonea 302 

san  tarosn> 3a5, 3*21 ,  325 
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Tollina  Miitan>Ma\  now  jqu'cics 821 

WRbTH W7,809 

achramnii 298, 312 

serieina 292 

i^imllis 296,297 

Rimplex 296 

Kimulans 802 

H*»lidiila 299 

fiordida 299 

aoulcveli 800 

sotiloyotianti 299 

(Hiiiamiffra 290, 294 

striata 293,294 

miliradiHta 294 

8Ut>nii(mi 298 

euffuHii 825 

lU'w  Hpecies 319 

HiifTUKUi* 803 

Riilcatina 301 

sybaritioi 295,308 

taoipaoiisis • 296 

tayloriana 294 

tellinella 290 

tenella 295,313 

tenera 295.299,301,314 

tenuis '293,301 

tersa 808 

toxaiia 296 

new  Hpwies 813 

timorensia 291 

trian^ulariR 291 

tuni!<la 295 

iinlfastuata '296, 31*2, 313 

nnitnaeulata '298 

variegrata 295.303,320 

venulosa 304, 322' 

versicolor '295, 308 

vir^ata '289 

virjfiniana 800 

viiyo 8(M 

viridoiim-ta 302 

var.  carol inensis 294 

obiusu*! 304 

Tellinella 289 

Tellinidiv.  and  of  tlie  North  American 
s|>e<«ics,  Synoi)sisof  the  family,  by  Wil- 
liam Hcaley  Dall 285 

Tellinidii- 2S5.'289,  :V1. 779 

Tellinides 291 

brihUripii 302 

Tellinula 291 

Tcilinungula 292 

Teplirocly.stis  nebulosa 282 

Terebratiiiina : 3'28,3'29 

Tertiary • 779 

Tetanocera  sciosa,  new  species 615 

Tetragnat ha  ^jrallator 5.S5 

Tetragoneura  »)icolor,  new  .si>ccie.«< 595 

pimpla,  new  Kpecien 595 

Tetracxion  uiveatus 3tj0 

p<ccilonotus 3(30 

Teiraodontitiie 3«0.490 

Tetrnn)ge  longispinis •^^■j 

Teiithidif 7.-^; 

Tcuthiditla- .' j^-,0 

■^^'x»i»»^ m 

^^roup 398,40.) 
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Thaerodontia  reticulata 879 

tesselata 879 

Thargalia  luctuoea 590 

new  species 6H4 

Theages  striKONa 268 

TberaKra  chaloosrrammDs 376 

Theraphociida^ 581 

Therapf>n  oxyrhynchiin 35^ 

Therevidie 655 

Theridildtt 6M 

Thiatira  spuria 809 

Thomisidse 586 

Thunnua  schlcgell 36*2 

Thyasira :  784,830 

barbarensiii 790 

bisecta 789, 817. 832, 833 

brcvis 787 

conia 787,818.833 

croulinensis 787 

cycladia 788 

elliptlca 788 

equalls 787 

eumyaria 788 

excavata 790, 832 

new  species 81S 

femiginom 787, 791 

fuegiensis 786. 790, 819 

gouldil 786,790 

grandis 786 

granulosa , 785 

hyalina 786 

ina^qualis 786 

insignis 785 

magellanica 790.833 

new  8pe<'ies 819 

ovoidea 785 

plana 786 

plicata 786 

pygmiea 788 

rotunda 787 

sarsii 786,790 

simplex 788 

Hpix'ies  indeterminate 788 

succisa 788 

tomeana 790,832 

new  species 818 

trisinuata 786, 790 

Thyasiridae 780. 784. 797, 830 

Thyatira 784,803 

Thysanotos 683 

Tientsin,  China,  by  Noah  Fields  Drake, 
with  Dewriptions  of  seven  new  Species, 
List  of   Fishes  collected  at,  by  James 

Francis  Abbott 483 

TineidoD 238 

Tineina  from  Florida,  New  species  of 
moths  of  the  Superfamily,  by  August 

Busck 225 

Tipulidfc 654,655,656 

Tipuloidea 655. 658 

Tisheria 245 

Traama  caudatus 5<<7 

Torelli 795 

var.  aleutica 795, 833 

new  species 820 

Toxabramis  argentlfer 483 

new  sj)ecies. 484 
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Toxabramis  gwinhonis 484 

Trachelas  tranquillH 583 

Trachichthyidie 744 

TTachinldffi 369 

Trachinocephalus  tn-ehiniia 350 

Traohurope  torviis 352 

Trachurus  japonicus 352 

trachunis 747, 748 

Trachycardlnm 383,390 

oonsors 889 

isocardia 385 

leiicostoma 386 

inaculosum 389 

muricatum 385 

pristipleura 389 

qiiadra^enarium 389 

seiiticosum 389 

su  belongatiim 386 

Trachyrhinus  favosus 588 

Traeh  yrrhacis 407 

Transversa 815 

Trepidnlns 398 

new  Kt'nas 394 

meaceus 398 

Triffinophorichthys 373 

squamistrigttliis 872 

Triakis  seyllium 336 

Tribolodon 345 

Trichiuridaj 352 

Trichiiinw  japonicus 352 

Trichodonlidaj 869 

Triehomanes 626 

petersii 626 

radicans «   626 

Triehonis<'idaj 499,  .V51,  r)7o,  576 

Trichonisous 499,575 

arenlcola 576 

pusillus 499,575 

Tritrhotaphe 232 

oondaliavorellii,  now  species         232 

juncidella 232 

inolantherella,  new  species.  232 

Tricroptems 749 

Trifissns 373 

new  genxis :«6. 373 

iotiinis ;^36, 374 

new  species 373 

Trigla  alata 748 

Trigl  idae 369 

Trigonlus  osborni,  from  the  Miocene  of 
South  Dalcota,  A  new   Rhimx^eros,  by 

Frederic  A.  Lucas 221 

Trigonias  osborni 221 

Trigoniocjiniia 384 

alabastrum 390 

antiilanim 386 

graniferum 890 

obovale 390 

ovtiloide 390 

Trimerotnipis,  Revision  of  the    Orthop- 

teran  genus,  by  Jerome  McNeill 393  I 

Trimeroiropis 393, 394, 3%,  398, 399, 4(M,  410, 

412, 414, 421, 424, 425, 430, 141, 444 
agrestls,  new  spt»cies  . .  396, 402, 4^W 
albescens,  new  8pe<"ies.  396,400.418  I 

albolineata 39(>,399,407  1 

azurescens 401.  Ut'. 
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Trimemtropis  bifasciata 396, 400, 419, 420 

bnineri 425 

new  sjHH'ies 401, 423 

cairuleipennis 396, 404, 444 

caeruleipes 396. 400, 416. 417 

californica 396, 402, 431. 132 

Calignosa,  new  species.  396, 400, 417 

campestris 397,401.423 

dncta 396,400,405,414,415,439 

Citrina 396, 401. 425, 426, 429 

cceruleipcnnis 444 

ocenileipes 410, 117 

oollaris,  new  species. . .  39(>,  40:j,  437 
oonj^persa,  new  siKJcies.  396, 404, 443 

coquilletti 410 

new  spe<'ies.  396. 399, 413 
cristaUi,  new  species  . .  396, 399, 408 

cyaneipennis 404, 445 

fallax 39(>,  403, 442, 443 

fa.seicula,  new  species 401, 425 

femiginea 420, 421 

new  sjiecies 400, 420 

fontana 415 

f ratercula,  new  spttcles .  397, 403, 4;>S 

gracilis 399.410,412 

hyalina 410 

new  spt>cit»s 396. 398, 405 

Juliana 400, 4a'>,  415 

koBbelei 39<;.  401, 420 

laticinctH 401. 428 

latifasciatH 39t'>,  101 ,  428. 4'29 

lauta 396, 404. 4 18 

maritima 396, 399, 411. 412, 427 

raelanopteras 430 

new  sptH'ies .  3t>7. 

402,  J:-X) 

motlcsta 397, 401,  -JJJi 

montana 402.4iJ;{ 

monticola 39ti,  401 ,  422, 429 

nubila,  new  si»ecics  . . .  397, 403. 442 

ochraceipennis .39(»,  399. 41 1 

pacitlca 39t5. 102. 434 

pallidii>ennis 396, 403. 423, 437 

perplexa 446.  447 

pilosa,  new  species 396, 403, 4 10 

pistrinaria 396, 102, 4:W 

porrecta,  new  species  .  396,  :?99, 409 
pneclara,  new  species .  397, 401, 4*25 
pseudofasciata.  396,404,405,447.418 

rebellis 396, 398, 407 

salina 39(J,  402. 4:?<; 

saxatilis 414, 449 

new  species..  396,403.410 

simllis 396, 4a3. 436 

strenua v,\:\ 

new  spe<'ies 402, 432 

tesselata,  new  species 400.417 

tcxana ;«6, 398, 40*'.,  408, 409. 4 10 

thalasslca 39<i.  397, 401 ,  421 

tolteca 396,402.429 

variegata,  new  species.  ,396. 401. 443 

verruculata 410 

vinculata im 

414, 421 .  43t'.,  437. 4;W,  43i».  1 10,  ;4l 

Triodonta S(r> 

Tropidocardium :VM 

Tryix-tidjc (Vw 


Digitized  by  VjOOQ IC 


952 


INDKX. 


Pace. 

Tylidos 498,560,561 

Tylos 498,661 

ni veils 498, 561 

TyloHiirus  aiuuitoiuolla 851 

Typhlapeumdi's 494.504,505 

iieriMiit 494,505 


rinihobi 

ruKiilinu 

cimeata 

obUiiiKH 

rubra 

transversa 

I'niniliiiWa' 

rnibrauohapertura  \x\i» 

I'lKMUHMlS 

UpeTiet>i<ie.s  ja}M>nicUM 

rpoiieus  iK'Tiasi 

Vninichthys  havaiinensiK 

rramK!o<»|>idu' 

rmiUMseiipiisH^iHT 

jllIKJiliflW 

I'roloplnis  tmlborgi 

I'roptoryifius 878, 

roiu'olor 

okinawsi'.iu'W  sptH'les..  886, 
^^iMlosliH 

new  ffentis 

jntK>iiiea 

Vui 

I'tilla  Island.  Hondiinus.  A  now  species*  of 
spiny- tailed  Inruann  from,  by  Lconhard 
Siejneifer 

Vjilvifera  or  Moutiideti 497, 

Viitieinarin 

V»'j<»vis  spinj^renis 

Vi'ims 

lH)reaIlM 

eilentiila 

limbriatH 

fragilis 

inerujstHiH 

lupinus 

orbi<'Ulari> 

pen*iyl  vanitrt 

reticulata 

sinnosa 

spinifem 

spuria 

ti^erina  

VerasiHiT  hipiM>^'li»«»Mi.«s,  nevr  siH»eies 

nio.sen 

Ota  ki  i 

\\v\v  speries 

varie^atus 

Vvrbesina  virginiea 

Veri)nieella 

a^ashi/i 

l)4>rnet'nsi.s 

bovieeps 

brunnea 

djiloloensis 

gi^antea 

gilsoni 

nielatomus 


876 
792 
793 
792 

792,793 
792 
880 
838 
747 
358 
358 
871 
869 

369. 745 
745 
838 

886,890 
886 

887,890 
880 
836 
880 
715 


467 

500,537 
830 
588 

785,816 
809 
802 
816 
298 
799 
792 
799 
W7 
816  I 
784  I 

8iH.805  I 
809 
799 
879 
878 
336 
878 
378 
247 

835,836 


Veronicella  plcbeia S3S 

schneideri K36 

willeyi fl» 

Verticordia  orbieulatA 7S6.79K,T» 

Vincetoxicuxn  palustre 2S4 

Vlnculato  grroup 4itLt& 

Vlttaria 830 

lineata 630 


Wataaea 

new  genus 

sivieola 

(Brotulidie) 

new  species 

Westonia 

new  subgenus  of  OboluR 

Wheatears  (Saxicola)  Occurring  in  North 

America,  by  Leonhard  Stejneger 

Woodsia 

alpina 

glabcl  la 

hyperbon-a 

il  vens)^ 

XDCxicana 

obtusa 

var.  glandulom 

plummorac 

oregana 

plunimerae 

scopulina 

Wood  wardia 

angustlfolia 

areolata 

chamisHoi 

radicans  var.  americHna 

spinulosa 

virginica 


710 
rt».T67 

740 

76S 
765,767 

6KS 

mi 

47S 

6a 

643 
68 
GO 
613 

641 
M 
644 
f»4 
613 

tm 

6IS 

6.;> 

63*1 
'  635 
63$ 
635 
635 


Xenocypris 346 

Xylophagidw 6S6 

Xyrias 864.  K89 

new  genus 868 

re vuIhus,  new  spec'ies h6S,  «W.  SW 


Yatsunieunagi 

Yellow  Boa  of  Jamaica.  A  new  systematic 
name  for  the,  by  Leonhard  Stejneger.. 

Yoldia  limatula 

myalls 


73i 


469 
3±! 


835,836 


835,836 
836 


Zapodldfle Wb,m 

Zapodinue &S6 

Zapus 659. 6(i0, 661. 662, 663, 6(^,663. 666 

Zebrias SM 

new  genus 336 

zebra 769 

scbrina SSO 

EcbrinuB 3K».i69 

Zeidie S» 

Zenopuis  nebulosus SS9 

Zcuglodon,  BasiloMauniscetoiden  (Owen), 
with  notes  on  other  portions  of  the  skele- 
ton. The  Pehnc  Ginlle  of,  by  Frederic  A. 

Lucas 327 

Zeuglodon 827.3fll,:a) 

Zeus  japonicus 359 
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